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Bai toan 1 : DIEN TICH - DINH LUAT CU - LONG 

• • • 

A - GlAo KHOA TRONG TAM 

/ - Hai loai dien tich 

• Dien tich am - Dien tich difilng. 

• Nhtfng dien tich cung dau day nhau. Dien tich trai dau hut nhau 

• Diin vi cua dien tich la Culong (Ki hieu : C) 

2 - Djnh luat Culong : Hai dien tich diem qi, q 2 ddng yen trong chan khong 

each nhau mot khoang r, thi tifdng tac vdi nhau mot life F 0 , ti 16 vdi tich do 
ldn cac dien tich (Iqil,lq 2 l) ti 16 nghich vdi hinh phifdng khoang each giffa 

chung : F () = vdi k = 9.10 9 (N.m 2 /c 2 ) 

3 - Ttfchig tdc cua ede dien tich difng yen trong dien moi dong chat: 

• Thifc nghiem cho thay life lifting tac giffa hai dien tich dat trong moi 
trifling dong chat giam so vdi lifting tac trong chan khong z lan. 6 goi la 
hang so dien moi. 

, klq.qJ 

• Bieu thifc life lifting tac : F =- ~ 

zr~ 

4 - Vector life tUcfng tdc giUa hai di$n tich diem co : 

$ —♦ —♦ 

F 21 9 1 92 Pi 2 9i P 21 

◄-0-- 0 -► 0-► 

• Diem dat tren moi dien tich. 

• Phifdng trung vdi phifilng difdng thang qua diem dat 2 dien tich. 

• Chieu : 

- Hifdng ra xa hai dien tich neu chung cung dau. 

- Hifdng tCf dien tich no den dien tich kia neu chung trai dau. 

• Modun: F I2 =F 2 , 

sr 

• Chu y : dien tich diem q chiu nhieu life dien f,, f 2 . . . f n thi hdp 
life F = 
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B - bAi tap trAc nchiem 

• • 


1- Nhiem dien cho mot thanh nhtfa E roi dtfa no lai gan hai vat M va N. Ta thay 
thanh nhtfa hut ca hai vat M va N. Tinh huong nao dufti day chac chan khong 
the xay ra ? 

A. M va N nhiem dien trai dau. 

B. M va N nhiSm dien cung dau. 

C. M nhiem dien, con N khong nhiem dien. 

D. Ca M va N deu khong nhiem dien. 

2- Neu giam khoang each gitfa hai dien tich diem ten bon lan thi life tifefng tac 
tinh dien gii?a chung se ; 

A. Tang len bon lan. B. Giam di bon lan. 

C. Tang len mutfi s£u lan. D. Giam di mufti sau lan. 

( 1 > 

Do \\ic tinh dien ti le nghich vfti binh philcfng khoang each F ~ — nen r 

\ r ) 

giam di bon lan thi life tifdng tac tinh dien gitfa chung se tang len mufti sau 
lan. 


3- Do thi nao trong cac do thi di/fti day co the bieu dien sir phu thuoc cua life 
tufftng tac gitfa hai dien tich diem vao khoang each gitfa chung ? 



4- Hai qua cau A va B co khoi Itfdng m, va m 2 duftc treo vao mot 
diem O b^ng hai sdi day each dien OA va AB. Tich dien cho hai 
qua cau. Stfc cang T cua sfti day OA se thay doi nhtf the nao ? 

A. T tang neu hai qua cau tich dien trai dau. 

B. T giam neu hai qua cau tich dien cung dau. 

C. T khong doi. 

D. Trong ca hai trufftng hftp, T deu tang, vi ngoai trong luftng cua 
hai qua cau con co stfc cang cua day AB. 
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C - DAP AN TRAC NGHIEM 

1- Chon dap an : A. M va N nhiem dien trai dau. 

Gia sff M nhiem dien am con N nhiem dien dffdng. E nhiem dien dffdng hut 
M thi E day N nhiem dien eung dau. Do do tinh huong thanh nhufa hut ca hai 
vat M va N nhiem dien trai dau khong the xay ra. 

2- Chon dap an : C. tang len mifdi sau lan. 


Do life tinh dien ti le nghich vdi binh phifdng khoang each — nen r 

V r J 

giam di bon lan thi life Hieing tac tinh dien gi€fa chiing se tang len mifdi sau 
lan. 

3- Chon dap an : Hinh C. 

Do life tinh dien F = - ^ do thj la mot nhanh ciia hyperbol. 

r~ r" 

Khir —> oo thi F — > 0 ; khi r —> 0 thi F -> oo. Vay chi co do thi C thoa man dieu 
kien neu tren. 

4- Chyn dap an : C. T khong doi. 

Khi xet AB la mot he thi life tifdng tac giffa chiing la noi life. Ngoai life tac 
dung len chiing la trong life P va life cang cua sdi day OA. He AB can b&ng 
thi tong ngoai life tae dung len no b&ng khong nen life cang cua sdi day OA 
being T = P khong phu thuoc life tinh dien giiTa hai qua cau A va B. 

D - bAi TAP CO BAN: 


1- Mot qua cau khoi lifdng m = 4g treo bang mot sdi chi manh. Dien tich cua 
qua cau la qi = +2.10~ X C. Phia difdi qua cau doc theo phifdng cua sdi chi c6 
mot dien tich q 2 = -1,4.10“ 7 C. Khoang each giffa hai dien tich la va life cang 
day T = 5.10” 2 (N). Xac dinh khoang each r giff = hai dien tich. 


GIAI 

Trong life : P = mg = 4.1 O’ 3 .10= 4.10~ 2 N < T 
Qua cau chiu tae dung cua 3 life : 

Trong life P, life dien F, life cang day T nhif hinh. 
Dieu kien can bang ; P t F + T =0 
=> F = T- P = 5.1(r 2 -4.10' 2 = 1.10~ 2 N 


Dinh luat Culong : 
r. k |<4l -Q2| 


^ f 2 _ k (p - ( h 



9.10 y . 2.10' x .(1.4.10“ 7 ) 

f 2 = --- = 


25,2.10' 


r fc 5.10 _2 m = 5cm 
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2- Mot qua cau nho khoi lifting m = 50g mang dien tich q = -50pC. Qua cau nho 
nay difdc treo bang sdi td vao gia dd d phia tren mot qua cau Idn sao cho tarn 
cua hai qua cau d tren cung mot durdng thing dtfng va each nhau mot khoang 
r = 30cm. Xac dinh dien tich Q cua qua cau Idn de cho day treo qua cau nho 
khong bi cang. (Lay g = 10m/s 2 ). 

GIAI 

Do day treo qua cau nho khong bi cang nen qua cau chiu tac dung cue hai lire 


Hai life tren cung phufdng ngiTcfc chieu co do Idn bang nhau nen Q < 0 
Trong life : P = mg = 50.10" 3 .10 = 0,50N 
Life dien (life day ) gitfa hai dien tich : 


k q.Q 9.10 9 .|50.10 6 Q 
F = _j4V| = -,- -= 0,50N => i 

r 2 f 30.10 -2 ) 2 

3-Cho ba dien tich diem : qi = 6pC ; 
q 2 = -10|iC va q 3 lan lifdt dat tai ba diem 
A, B, C thing hang (trong chan khong) AB ®" 
= 20cm, BC = 40cm. Lire dien tong hop tac 
dung len dien tich qi bang F = 15N. Xac 
dinh dien tich q 3 . 

GIAI 


Q = -1,0.10" 7 C 


qi 

A 

F 3 i 


B f »2 


Lire dren (lire hut) giufa hai dien tich-q]; q 2 : 

k|q,.q 2 | 9.10 9 6.10’ 6 10.10 -6 


F I2 -F 2) - 


(A BY 


( 20 . 10~ 2 ) 2 


. 3,5N 


qa 

-0 c 


Do do Idn life dien tong hop tac dung len dien tich qi la F > F| 2 nen 
F 21 cbng hiTdng vdi F 3| nghia la q 3 < 0 

F 3 j = F - F 2 , = 15- 13,5 = 1,5N 
Lire dien (IlTc hut) gitfa hai dien tich qp, q 3 : 


_ klq,.q,| _ 9.10 9 .6.Kr fi .lq,| _ 
13 31 (AC) 2 (60. nr 2 ) 2 

=>q 3 = - 1,0.10' S C 


= 1,5N 
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B 

© 


4- Hai dien tich q, = 1.10 K C ; c :2 = 9.10 K C dat 
each nhau mot doan AB = 20 cm phai dat 
dien tich q^ cf dau dc no can bang ? 

GIAI 


A 

© 


Goi F |3 va F 23 lan lufcft la hdp lut do qi va q 2 tac dung len q^. 


Dieu kien can hang cua qy : Fn + F 23 = 0 => M nam tren du'dng thang AB 


va q 1 q 2 < 0 nen M nlm ngoai doan AB 
Iq 1 1 < lq 2 l nen M gan qi hdn. 



k q, .q 3 k q 2 q 3 

AM 2 BM 2 


=> 

F , 3 = F 2 3 => 

f AM' 

f - q2 

9.10 _s 



Ibm, 

> qi 

1 . 10 s 


BM = 3AM > 

AM 

'i) 


Ma 

: BM - AM = 

AB = 

20 cm 

( 2 ) 


Tu' (1) va (2), suy ra : AM = 10cm va BM = 30cm 


Bai toan 2 : THUYET ELECTRON CO DIEN 

DjNH LUAT BAOTOAN DIEN TICH 

A - GIAO KHOA TRONG TAM : 

/. Nt)i dung thuyet electron (thuyet dien tit) : 
a - Dien tich nguyen to: 

Dien tich nho nhat ton tai trong ti/ nhien, co tri so e = 1, 6 .10“ I 9 C. Bat ki 
mot vat mang dien n&o cung co dien tich blng so" nguyen lan cua dien 
tich nguyen to". 
b - Electron : 

Hat sd cap mang dien tich nguyen to" am (-e = -1, 6 .10~ I 9 C). Kho"i 
ludng m = 9,1.10~ 3I kg 

c-Nguyen tit : Tat ca cac chat deu do cac nguyen ttf tao thanh. Moi 
nguyen tiJ gom co hat nhan mang dien du’dng va nhtfng electron quay 
quanh nhan. Binh thifclng nguyen tuf trung hoa ve dien luc do cac dien 
tich du'dng cua hat nhan co tri so King gia tri tuyet do"i tong dien tich 
am cua cac dien tt3r chuyen dong quanh hat nhan. 






d - Ion : Khi nguycn tur mat di mol hay nhicu electron ngtfdi ta noi no thira 
dien tich di/dng va mang dien difdng goi la ion difting. Nguyen tu* eung 
co the nhan them electron ; khi do nguyen tu* mang dien am va goi la 


ion am. 


e - Hoc thuyet: 

Can ctf vao su* chuyen dong cua cac electron de giai thich tinh chat 
dien cua cac vat va cac hien tifdng dien goi la thuyet dien tu\ 
f - Chu y : Co the giai thich cac hien ttfdng nhiem dien do co xac, do tiep 
xuc va do hU^ng i/ng . . . bSng thuyet electron. 

2. Chat dan dien va chat each dien : 

a) Chat dan dien : Chat ma dien tich co the di chuyen den kh^p moi diem 
trong chat do. 

b) Chat each dien : Chat ma dien tich khong the di chuyen tiT do. 

3. Dinh luat bao toan dien tich : 

Trong mot he co lap (kin) ve dien, tong dai so cac dien tich la mol h^ng 


B - BAI TAP TRAC NGHIEM 

• • 

1- Mot vat nhiem dien am difdc difa cham vao qua cau gcln Iren dien nghiem da 
tich dien am. Hai la kim loai cua dien nghiem se : 

A. cup lai B. tach ra xa hrfn 

C. tich dien ttm D. bj trung hoa. 

2- Mot vat trung hoa dien bj hut befi mot vat mang dien vi : 

A. dien tich cua vat trung hoa diTdc phan bo lai. 

B. dien tich cua vat trung hoa bi that thoat ra xung quanh. 

C. dien tich tong cong cua vat trung hoa bi thay doi do hirdng ufng. 

D. dien tich tong cong cua vat trung hoa bi thay doi do tiep xuc. 

3- Mot thanh thuy tinh co xat vao len. Ngay sau do thanh thuy tinh va len dt/dc 
tach ra, dien tich tong cong cua he thanh thuy tinh - len : 

A. giam di 


B. tang len 

C. khong doi 

D. co the tang hoik giam tuy dieu kien co xat. 

4- Moi truftng nao dutti day khong cht/a dien tich id do ? 

A. Ntfcfc cat B. NiTdc mufa C. NiTdc song D. Nurdc bien 
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C - DAP AN TRAC NGHIEM : 

1- Chon dap an : C. tich dicn am 

2- Chon dap an : A. dicn tich cua vat tiling hoa difclc phan bo lai. 

3- Chon dap an : C. khong ddi 

4- Chon dap an : A. Niftfc cat 

D - BAI TAP CO BAN 

1- Co ba qua cau kim loai, kich thifdc giong nhau. Qua can A mang dicn tich 
qi = -20pC. qua cau B mang dicn tich q 2 = 8pC, qua cau C khong mang dicn. 
Cho hai qua cau A va B chain nhau rdi lach chung ra. Sau do cho hai qua cau 
B va C cham nhau. Dicn tich Iren moi qua cau. 

GIAI 

Do hai qua cau giong nhau. dicn tich cua qua cau A va B sau khi ticp xiic : 

' 91+42 -20+8 


9i = 92 = 


= -6qC 


Do hai qua cau giong nhau, dicn tich cua qua cau B va C sau khi ticp xiic : 

, » q5 + « - 6 


93 = 92 = 


= -3pC 


Vfiy dicn tich trcn moi qua cau A. B, C lan lifdl la -6pC , -3 \iC , -3qC. 

2- Hai qua cau kim loai nho giong nhau, tich dicn 

qi = 2,5.10 7 C ; q 2 = -6,5.10 'C, dat each nhau mot khoang r trong khong khi 
thi day nhau vdi nhffng life bang F. Cho hai qua cau ay ticp xuc vdi nhau roi 
dat each nhau ciing m()t khoang r trong mot chat dicn moi thi life day giifa 
chung la F* = F/7,5. 

a) Xac dinh hang so £ cua chat dicn moi. 

b) Cho bict F = 4,5.10‘ 4 N. Tinh r. 

GIAI 

k|q.q 2 

a) Life tifdng tae giffa qi, q 2 khi dat trong khong khi : F = — 1 

r“ 

Do hai qua cau giong nhau, dicn tich cua moi qua cau sau khi tiep xuc : 

, , q,+q 2 2,5.10 -7 -6,5.10 -7 A , n - 7 ^ 

q = Qi = q? = ~ J ——- =---= -2,0.10 C 


q = q, = q 2 = — 
Lufc tifdng tae luc sau : 

F' = ^l => - 


f _ |qiq 2 le 
f' o: 2 


=> e = = = 1,85 

F |9i92 2,5.10" 7 .6,5.10" 7 
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Vay hang so cua chat dien moi la 8 = 1,85 
h) Khoang each giffa hai qua cau : 


r = 


4^2 


9.10 v .|6,5.10“ 7 .2,5.10 


-7 


4 


= 1,8m 


V F \ 4,5.10' 

3- Hai qua cau nho each nhau mot khoang d ldn hdn nhieu lan difdng kinh cua 
chung. Ban dau chung di/dc tich dien -2,0.10 _6 C va 4,0.10~ 6 C, life tifdng tac 
giffa chung la 8N. Khong thay doi vi trf hai qua cau tren, ngifdi ta noi giffa hai 
qua cau bang mot sdi day dan dien va sau do thao sdi day ra. Tinh life tifdng 
tac giffa chung. 

GIAI 

Do hai qua cau giong nhau, dien tich cua moi qua cau sau khi tiep xue : 

q = q ; = q j =SL±ai = = , 0 .10-c 


Life dien (life culong) giffa hai dien tich luc ban dau : F = 


k|q,q2 


sd" 

2 


kq 

Life dien (life culong) giffa hai dien tich luc ban sau : F' = —~ 

ed~ 


( 1 ) 

( 2 ) 


F' q 2 

Tff (1) va (2), suy ra : — = - 

F |qiq2 


=> 


F 

8 


(1,0.10” 6 ) 2 


2,0.10 _6 .4,0.10 -6 


=> F’ = 1 (N) 


4- Hai qua cau kim loai giong nhau, mang dien tich q h q 2 dat each nhau 50cm 
thi hut nhau mot life F| = 0,108N. Noi hai qua cau bang mol day dan, xong bo 
day dan di thi thay hai qua cau day nhau vdi mot life F 2 = 36.KF 3 N. Tinh qi, 
92- 

GIAI 

F la life hut => qi.q2<0 


F = 


k|q,q 2 


qi42 = 


Fr" 


-0,108.0,5 2 0 in -,2 

qiq2 = -y- = -3.10 

9.10 y 

Dien tich hai qua cau sau tiep xue : q’i = q ’2 = — —— 


m = 


|F 2 r 


/36J0-O51 _ 10 ., c 
9.10 9 


q, + q 2 = ± 2.10 


[1 


[21 
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Tif [ 11 va 121 . suy ra : q ,q 2 la nghiem so cua phtfdng trinh 


X“ + 2.10 X - 3.10" 2 = 0 


X, = 10 
X 7 = -3.10' 


hoac 


\x,=-ur 


x = 3.1 O' 


Vay q| = 1 jnC ; q: = - 3pC hoSc qj = - 1 pC ; q? = 3jnC 

Bai toan 3 : DIEN TRUING - Cl/CfNG DO DIEN TRl/GfNG 
Dl/tiNG SUt DIEN TRUING 


A - GIAO KHOA TRONG TAM : 


1 - Djnh nghla dien triicfng : 

Dien tritcing la moi truftng vat chat ton tai xung quanh vat mang dien va 
tac dung li/c dien len dien tich khac dat trong no. 

2 - Ciicfng do dien triicfng : 

a) Dinh nghla : Cifcfng do dien trufcfng tai mot diem la dai lifting dac trt/ng 
cho dien tru'dng ve phi/dng dien tac dung life difcfc do bang thiftJng cua life 
F tac dung len dien tich thuf dtfcJng dat tai diem do vdi do ldn cua dien tich 


do : E = - 

q 


[FI : N 


[q] : (C) ; [E] = V/m 


- - F - 

b) VecUi ci/cfng do dien tru’dng E : E = — => F = q.E 

q 

c) Curing do dien truring gay brii mot dien tich diem Q trong moi truring cd 

h$ so dien mdi s\ ^ BE 


• Vectd ctfdng do dien truing tai diem B do dien tich Q dat tai A gay 
ra co : 

+ Diem dat: tai diem dang xet B 

+ Phifcfng : la du'dng noi dien tich A va diem ta xet B 

+ Chicu : - HiflJng ra xa Q neu Q > 0 

- Hufdng ve phia Q neu Q < 0 

^ klQI 

+ Do ldn : E AB =-— 

e.AB 

Tongquat: E = -^ 
sr 
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khi xet ben ngoai hinh cau. 


d) Nguyen ly chdng chat dien tritting : 

Tru'dng hdp co nhieu dien tich diem Q|, Q 2 , . . . , Q n thi tai diem ta dang 
xet, chung gay ra cac dien tru'dng co ci/dng do lifting tfng la E ] , E 2 , . . . 
, E n . Ctfdng do dien tru'dng tong hdp tai diem ta xet 

E= IE, = E, +E 2 + ...+ E,, 

_ i _ 

3 - Bitting siic dien tritting : 

a) Dinh nghia : Btfdng site cua dien tru'dng la dtfdng ma tiep tuyen vdi no 
tai moi diem trung vdi phiftfng cua vectd ctfdng do dien tru’dng tai diem 
do. 

b) Tinh chat cua ditting site dien tritting : 

• Qua moi diem chi co the ve diTdc mot dirdng su'c dien tru'dng. 

• Cac difdng su'c la nhffng dudng khong cat nhau. 

• Chieu cua dicing su'c dien la chieu di ra khoi cac dien tich dirdng va 
di den cac dien tich am hoac vo ci/c. 

• Ta qui iTdc do mau hay thira cua dirdng su'c se bieu thi cirftng do cua 
dien tru'dng : ndi nao dien tru'dng manh thi dirdng su'c mau, ndi nao 
dien triTdng yeu thi dirdng su'c , ndi nao dien tru'dng deu dufrng su’c 
song song each deu nhau E = const. 


B - BAI TAP TRAC NGHIEM 

1- Tai diem nao diTcfi day se khong co dien tru'dng ? 

A. O ben trong mot qua cau nhi/a nhiem dien. 

B. Cf ben trong mot qua cau kim loai nhiem dien. 

C. 6 ben ngoai, gan mot qua cau nhi/a nhiem dien. 

D. Cf ben ngoai, gan mot qua cau kim loai nhiem dien. 


2- Bo thi nao trong cac do thi di/di day phan anh si/ phu thuoc cua cifdng do 
dien tru’dng cua mot dien tich diem vao khoang each t ii dien tich do den diem 


ma ta xet ? 
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4 4 


3- Nhu'ng di/Ong stfc dien nao ve d hinh la dtfdng stfc cua dien triTdng deu ? 


A. Hinh B. Hinhb 

C. Hinh D. Khong co hinh nao ca. 

4- Chon cau sai : 

Co ba dien tich diem nam co dinh tren ba dinh mot hinh vuong (moi dien tich 
d mot dinh) sao cho dien trufdng d dinh thur tif bang khong. 

Neu vay thi trong ba dien tich'do : 

A. deu la cac dien tich dtfdng. 

B. co hai dien tich am, mot dien tich during. 

C. co hai dien tich dtfdng, mot dien tich am. 

D. co hai dien tich b£ng nhau, do ldn cua hai dien tich nay nho hdn do ldn 
cua dien tich thtf ba. 

C - DAP AN TRAC NCHIEM : 

1- Chpn dap an : B. 0 ben trong mot qua cau kim loai nhiem dien. 

2- Chqn dap an : Hinh C 
Chpn dap an : A. Hinh a 
Chpn dap an : A. deu la cac dien tich dtftfng. 

D - BAI TAPCa BAN : 

1- Mot dien tich q = —12.10 S C dat trong dien trifling cua mot dien tich Q, chiu 
tic dung cua lvTc F = 60.10~ 3 N. Bict r^ng hai dien tich dat each nhau 8cm. 
Tinh cuilng do dien tru'dng E tai diem dat dien tich q va Q. 

G1AI 

Cifcfng do dien trifling E tai diem dat dien tich q : 


E = 


60.10“ 


= 5.1 (r V / m 


iql 12.10“ 

2 - Mot dien tich diem q duYlc dat trong dien moi dong tinh, vo han. Tai diem M 
each q mot doan 0,40m, dien truTcJng co c if ling do 9,0.10 4 V/m va hifdng ve 
phia dien tich q. Hoi do ldn va dau cua q ? Cho biet hang so" dien moi cua moi 
trifling e = 2,5. 

G1AI 

Ctfdng do dien trifling E cua dien tich diem q hifdng ve phia dien tich q nen 
q < 0. 
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Tinh q : E = ~ 
er 


9.10 4 = — 1 ° 4 => q = -4.1 ()~ fl C 
2,5(0,4) 2 


_ v « 

3- Cho ba diem A, B va C cung nam tren mot dutJng stfc cua dien trtfdng do mot 

dien tich diem q gay ra. Biet do ldn cua cu'dng do dien trifdng tai A la 36V/m, 

tai B la 16V/m. Tinh do ldn cua cifcfng do dien tri/clng tai diem C. Biet B la 

trung diem cua AC. 

GIAI 


Goi O la diem dat cua dien tich q. 

Ctfctng do dien trtfcJng tai A : E A = . 

e.OA~ 


Cuftng do dien trufdng tai B : E B = 


s.OB^ 




= 1,5 => OB = l,5.(OA) 


Cifcfng do dien trtfcfng tai C : E r =- '—t— 

: . s.(OC) 2 


Do 2.OB = OA + OC 


2.1,5(OA) = OA + OC 

. k M 


=* OC = 2(OA) => E c =-^4- [21 

4.s.OA~ 

Tur[l] va [2], suy ra : = - => E c = — E A = — = 9(V/m) 


4- Cho hai diem A va B (trong khong khi) nam trong dien tru'dng deu co ci/cfng do 
dien trifdng E = 6,0.10 3 (V/m). Tai diem A ngifcfi ta dat dien tich q - 2,0.10 _7 C. 

Tinh cifcfng do dien trifcJng tai B. Cho AB = 30cm va (AB,E) = 0° 


GIAI 


A 

q ®- 


Cifcfng do dien trifcfng E q cua dien tich diem q tai vi tri B : 

_ kq 9.10 y .2,0.10 -7 _ _ n4u . 

E u = —V = --^-= 2,0.10 V/rrnt 

* er 2 0,3 2 

Cifcfng do dien trtfdng tong hcfp tai vi tri B : E’ = E + E q 


Do E tt E, 


E’ = E q + E, = 2,0.10 4 + 6,0.10 3 = 2,6.10 4 (V/m) 
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Bai toan 4 : CONG CUA LL/C DIEN TRl/CfNG 

• • 


A - GIAO KHOA TRONG TAM 


7— Cong cua life dien triictng : 

a) Xet mot dien tich diem du'dng q > 0, N 

chuyen dong trong mot dien trifdng deu 

co veetd cifdng do dien trudng E. Cong 

cua life dien trudng F = q.E khi dien tich ^ 

chuyen dong tCf diem H den diem N. ^ E ^ ^ 

Tong quat: A MN = qEd vdi : d = MH 

(d la hinh chieu cua dudng di theo hudng cua mot difdng sut bat ki) 

b) Kit luqn : Cong cua life dien thife hien khi dien tich chuyen dong tCr diem 
nay den diem khac ti le vdi do Idn dien tich vdi cudng do dien trudng. 
khong phu thuoc vao hinh dang du'dng di, ma chi phu thuoc vao vi tri dau 
va vi tri cuoi 

c) Chit y : Cong thtfc A = q.E.d dung cho ca dien tich am va d la gia tri 
dai so. (E > 0) 

2- The nang cua mot dien tich diem q tai diem M trong dien tritifng : 

Wm = Am«> = Vivj.q 
The nang ti le thuan vdi q. 

J- Cong cua It/c dien va do gidm the nang cua dien tich trong dien trifdng : 

Khi mot dien tich q di chuyen tif diem M den diem N trong mot dien trtfdng 
thi thi cong ma life dien tac dung len dien tich do sinh ra se bang do giam 
the nang cua dien tich q trong dien trudng. 

Amn - W M - VVn 


B - BAI TAP TRAC NGHIEM 

1- Tim cau phat bieu dung noi ve moi quan he gitfa cong cua life dien va the" 
nang tlnh dien. 

A. Cong cua life dien cung la the nang tlnh dien. 

B. Life dien sinh cong am thi the nang tlnh dien giam. 

C. Life dien sinh cong du'dng thi the" nang tlnh dien tang. 

D. Cong cua life dien la so do do bien thien the nang tlnh dien. 

2- Tha mot ion difdng cho chuyen dong khong van toe dau trong mot dien 
trudng do hai dien tich diem gay ra. Ion do se chuyen dong 

A. doc theo mot difdng stfe. 

B. doc theo mQt difdng n&m tren mot mat d^ng the. 
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C. tif diem c6 dien the" thap den diem co dien the"cao. 

D. tif diem co dien the" cao den diem co dien the" thap. 

5- Khi mot dien tich q di chuyen trong mot dien trifdng tif mot diem M co the" 
nang tlnh dien 2,5J den mot diem N thi life dien sinh c6ng 2,5J. The nang tlnh 
dien cua q lai N b&ng : 

A. -5J B. -2,5J C. 0 D. +5J 

4- Mot electron di chuyen tif mot diem M sat ban am cua mot tu dien phang den 
mot diem N sat ban difdng thi life dien sinh ra- mot efing 6,4.10“ IX J. Tinh the 
nang tlnh dien cua electron tai sat ban difdng N. Lay moc de tinh the nang 
tinh dien cua electron la ban am. 

A. -40J B. -6,4.10 _II< J 

C. 0 D. 6,4.1(T IS J 

C - DAP AN TRAC NGHIEM 

1- Chon dap an : D. Cong cua life dien la so" do do bien thien the" nang tlnh 
dien. 

2- ChQti dap an : D. tif diem co dien the" cao den diem co dien the" thap. 

3- Chon dap an : C. 0 

Cong cua life dien trufrng : A MN = - W N 

2,5 = 2,5 - W N => W N = 0 
The" nang tlnh dien cua q tai N bang khong. 

4- Chon dap an : B. -6,4.10 l8 J 

Cong cua life dien trifdng : A M n = W M - W N 


=> 6,4.10“ IX = 0 - W N 

D - BAI TAPTl/LUAN 


W N = -6,4.10' X J 


1- Ba dinh A, B, C la ba dinh cua mot tarn giac vuong trong dien trifdng deu, 
cifdng do H = 6000V/m. Difdng sife dien trifdng ciing hifdng vdi AC . Bie"t 

AC = 12cm, CB = 20cm, goc A = 90“. Tinh cong dich chuyen mot dien lif tif 
A den C, tif C den B va tif B den A. 

GIAI 

Theo hinh ve : yt 

AC 12 EX \ 

BC 20 / \ 

Cong cua life dien trifdng thife hien khi djeh / 

chuyen electron tif A den C theo canh AC : C B 

A, = qE.AC = -eE(AC).cos0° 


A, = -1,6.10" iy .6000.12.10" 2 = -11,52.10" 17 J 
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Cong cua life dien trifdng ihifc hien khi dich chuyen electron tif C den B theo 
canh CB : 

A 2 - -e.E.CB = -e.E(CB).eos(l 80° - a) = e.E(CB).cosa 


^ A 2 = 1,6.1CT 19 .6000.(0,20).0,60 = -11.52.10“ 17 J 

Cong cua life dien trifdng ihifc hien khi dich chuyen electron tif B den A theo 
car.h BA : 

A 3 = -e.E.BA = 0 viElBA 

2- Mot proton bat dau chuyen dong doc theo chieu difdng site dien trifdng deu 
cua mot tu dien phang, cifdng do dien trifdng E = 6000V/m. Proton se co van 
toe la bao nhieu sau khi dich chuyen difdc.mot quang difdng s = 1,5cm 
(proton co khoi lifdng m = 1,67.10 _27 kg va mang dien tich e = 1,6.10 _W C). 

GIAI 

Cong cua life dien trifdng thut hien khi proton dich chuyen theo chieu dien 
trifittg mol quang difdng s = 1,5cm : 

A' = qE.s = eE(s).cosO° = 1,6. 10~ iy .6000.1,5.1() 2 = I4,4.10“ I8 J 


Dina H dong nang : — mv 2 - 0 = A’ 


v = 


2.A' 2.14.4.10 


-18 


V 


m 


a-27 


»13.10 4 m/s 


1,67.10- 

Van toe proton can tim la 13.10 4 m/s. 

3- Mot electron bay vao trong mot dien trifdng deu cua mot tu dien ph&ng theo 
hifdag cua difdng sure va tren doan difdng dai 1,0cm. Van toe cua no giam tif 
2,5. .0 f, m/s den 0. Xac dinh cifdng do dien trifdng E gitfa hai ban cut tu dien. 

GIAI 

Dink li dong nang : A’ = 0 - ^ mv 2 

a , : _9 1 UO^ = _ I9j 

2 

Con; cua life dien trifdng thife hien khi electron dich chuyen theo chieu dien 
trifdig mol quang difdng s = 2,0cm : 

A' = qE.s = eE(s).cosl80° 


-1,6.10' ly .E.l, 0.10^ =-28,4.10 


-2 


E = 17,8.10"(V/m) 


Vay cifdng do dien trifdng giffa hai ban cut tu dien la : E = 17,8(V/m). 

4- Mot electron di chuyen mot doan 0,4cm, tif diem M den diem N theo hifdng 
motdifdng site dien trifdne deu E thi life dien sinh cone —6,4.10" IX J. 
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a) Tinh cong ma lu*c dien sinh ra khi electron di chuyen tiep 0,6cm tif diem N 
den diem P theo hifdng dien trifdng deu E . 

b) Tinh van toe cua electron khi no den diem P, Biel rang, tai M electron co 
van toe dau v = 5,93.1 (Pm/s. Khoi lifting cua electronic 9,1.10"''kg. 

GIAI 

a) Cong cua life dien trifdng thife hien khi electron dich chuyen theo chieu 
dien trifdng mot quang difdng s = MN = 0,4cm : 

A = qE.s = q.E.s 

r=> -l,6.10 _ly .E,0,4.10“ 2 =-6,4.1(r lx => E= 1,0.10 4 (V/m) 

Cong cua life dien trifdng thife hien khi electron dich chuyen theo chicu 
dien trifdng mot quang difdng s’ = NP = 0,6cm : 

A' = qE.s/ = q.E.s' 

=> A' = -1,6.10 _|y . 10 4 .0,6. 1(T 2 = -9,6. 10 lx J 

b) Dinh H dong nang : — mv 2 - — mv„ 2 = A + A’ 

/ 2 2 

9,1.10” 3, .v 2 - 9,1.10“ 31 .(5,93.10 6 ) 2 = 2.(- 6,4.10" IK - 9,6.10" 1S ) 

=> v = 0 

Van toe proton can tim la Om/s (electron difng lai). 

Bai toan 5 : DIEN THE - HIEU DIEN THE 


A - GIAO KHOA TRONG TAM : 


7- Hieu dien the : 

a) Dinh nghla : Hieu dien the U giffa hai diem trong dien trifdng la dai 
lifting dac trifng cho kha nang thife hien cong cua dien trifdng giifa hai 
diem do va diftic do bang thifting so cua cong cua life dien trifdng lam 
di chuyen mot dien lich difdng tif diem no den diem kia va do ldn cua 

A 

dien lich do. U = — 

q 

> Chuy: 

• Dien the va hieu dien the la dai lifting vo hifdng. Gia tri dien the 
tuy thuoc viec chon moc dien the". Chi co hieu dien the mdi co 
gia tri xac dinh. Trong thife te", thifdng layV^-, = 0, trong ly thuyet 
V« = 0 

• Sif chong chat dien the": V = £ Vj 

i=l 
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• Bdn vi dien the va do hieu dien the": 

Trong he SI la von, ky hieu : (V). 

• Do hieu dien the : Dung tinh dien ke. 

2— Tinh chat the cua dien tri/cfng tuih : 

• Dien trifdng tinh la mot dien trifdng cong khi di chuyen dien tich tren 
mol dudng cong kin hang khong 

• Mat d&ng the : la mat ma dien the cua cac diem tren mat la bang nhau. 

• Dudng stfc cua dien trifdng vuong goc vdi mat dang the. 

3- Lien h$ gii?a citiing do dien triibng deu vd hieu dien the : 

V v "• 

• Xct mot dien trifdng deu co veetd cudng do dien trifdng deu E, life 
dien lam di chuyen mot dien tich diem q ( , > 0 doc theo dudng stfc mot 
doan d gitfa hai diem B va C. 

• Lien he giu'a cudng do dien trudng E va hieu dien the U : U BC = E.d 
Vdi d : khoang each giu'a hai diem tren mot dudng stfc dien trifdng deu. 

• Veetd cudng do dien trifdng E hifdng tif ndi co dien the cao den ndi co 
dien the thap. 

T * c U 

• 1 ong quat: E = — 


B - BAI TAP TRAC NCHIEM 

5.1 - Khi mot electron chuyen dong ngifdc hifdng vdi dien trifdng : 

A. The nang cua no tang, dien the" cua no tang. 

B. The nang cua no giam, dien the cua no giam. 

C. The" nang cua no giam, dien the cua no tang. 

D. The" nang ciia no tang, dien the"cua no giam. 

5.2- Khi mot electron chuyen dong ngifdc hifdng v ; dien trudng td N den M : 

A. the nang cua no tang, dien the"cua no tang. _^_ 

B. the" nang cua no giam, dien the cua no nho. g 

C. the" nang cua no giam, dien the" tai M ldn hdn dien the" tai N. 

D. the nang cua no tang, dien the"cua no giam. 

5.3- The" nang tinh dien cua mot electron tai diem M trong dien trifdng cua mot 
dien tich diem la - 32.10~ ,9 J. Mo"c de tinh the" nang tinh dien d vd cifc. Dien 
the" tai diem M b&ng 

A. -32V B. -20V C. +20V D. +32V 

5.4- Mot hat nhan nguyen td heli (hat a) difdc gia toe den van toe v trong mot 

may gia toe bdi hieu dien the 1200V. Can dat vao hai dau hieu dien the" bao 
nhieu de phan td a co van toe gap doi ? 

A. 7200V B. 4800V C. 4100V D. 2400V 
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C - DAP AN TRAC NGHIEM 

1- Chpn dap an : C. The nang cua no giam, dien the eua no tang. 

2- Chon dap an : C. The nang cua no giam, dien -►--- 

the tai M ldn hcfn dien the tai N. E 

3- Chpn dap an : C. +20V 

Cong do li/c dien tri/dng thifc hien khi do bang : 

A Mm = qU M „ => -32.10" |y = -l,6.10" |y .U M „ => V M = U M « = 20V 

4- Chpn dap an : B. 4800V 

Dinh li dong nang : 0 - ^ mv 2 = qU i2 = -lei \J ]2 

Theo cong thtfc tren de van toe tang gap doi thi dien the" phai tang gap 4 kin. 

D - BAI TAP CO BAN 

1- Mat trong cua man te" bao trong ccf the song mang dien tich am, mat ngoai 
mang dien tich dtfdng. Hieu dien the" gitfa hai mat nay bang 0,070V. 

Mang te" bao day 8,0.10~ lj m. Hoi cufrng do dien trtfcfng trong mang te" bao la 
bao nhieu ? 

GIAI 

Cufrng do dien trifcng trong mang te" bao : E = — = = 8,75.10 6 V/ m 

d 8,0.10” 9 

2- Trong den hinh cua may thu hinh, cac electron di/dc tang toe bdi hieu dien 
the 25000V. Hoi khi electron dap vao man hinh thi van toe cua no bang bao 
nhieu ? Van toe ban dau cua electron nho. Coi khoi lifting cua electron bang 
9,1.10 -31 kg va khong phu thuoc vao van toe. Dien tich eua electron bang 
-1,6.10" I9 C. 

GIAI 

Cong cua life dien trifcng thifc hien khi electron dich chuyen tif anot A den 
catotC: A' = qE.CA = -eE(CA).cos 180° 

= eU AC = 1,6.10" l9 25000 = 4.10' 15 J 

Dinh li dong nang : — mv 2 - 0 = A’ 

1 2.4.10-' 5 ,.. s . 

v = /-=-— = 0,94.10 m/s 

V m v 9,1.10 -3 

Van toe electron khi dap vao man hinh la 0,94.10 K m/s. 

3- Gia thiet r^ng mot tia set co mot dien tich q = 23C dufdc phong ti f dam may 
dong xuong mat dat va khi do hieu dien the" giffa dam may va mat dat 
U = 2,0.10 X V. Tmh nang lifting cua tia set do. Nang lifting nay co the larri bao 
nhieu kg niftfc d 100°C hoc thanh hefi d 100 l, C ? Cho biet nhiet hoa hdi cua 
niftfc bang 2,3.10 6 J/kg. 
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GIAI 

Nang ludng cua tia set bang cong cua life dien trifcfng : W = A = qU 
=> W = 23.2,0.10* = 46.1 0 K J 

W 46.10* , 

Tinh khoi lifdng nifdc hoc hdi : m = — =- 7 - = 2,0 .10 kg 

L 2,3. JO 6 

4- Ba dinh A, B, C la ha dinh cua mot tam giac vuong trong dien trifling deu, 
cirdng do E = 6000V/m. Bifclng site dien trifling cung hifdng vdi AC. Biet 

AC = 12cm, CB = 20cm, goc A = 90°. Tinh hieu dien the giifa cac diem A 
va B. B va C, C va A 

GIAI 

Do AB vuong goc vefi cufdng do dien trifling E nen hieu dien the": U AB - 0- 

Hieu dien the"giifa hai diem A va C : U A c = E(AC) = 6000.0,06 = 360V 

Hieu dien the giifa hai diem C va A : U C a= -U A c = -360V 

Hieu dien the" giifa hai diem B va C : Ubc = U BA + U AC = 360V 


Bai toan 6 : TU DIEN 


A - GIAO KHOA TRONG TAM 


1 - Tu dien : 

a - Dinh nghTa : He gom hai vat dan dal rat gan nhau va each dien vdi nhau 

• Hai vat dan goi la hai ban cure cua tu dien 

• Ky hieu tu dien : __| |_ 
b - Dien tick cua tu dien : 

- Dien tich cua hai ban : bSng nhau ve do ldn nhifng trai dau 

• Qui ifdc : dien tich tren ban tich dien difdng la dien tich cua tu dien. 

2- Dien dung cua tu dien : 

a - Dinh nghTa : Dai Ilfdng d&c trifng cho kha nang tich dien cua tu dien va 
dude do bang thufdng so" giifa dien tich q cua tu dien va hieu dien the 

giifa hai ban tu dien C = — 

' ' u 

b - Dan \>i cua dien dung : (He SI) 

• Fara la dien dung cua mot tu dien co dien tich l Culong khi hieu 
dien the giifa hai ban la 1 von. 

« Lfdc cua Fara : 1 hF= 10“ 6 F ; lnF=l(T 9 F ;lpF=l(T 12 F 

Q.U C.U 2 Q 2 
~ 2 ' 2C 


3- Nang hi$ng cua mqttu dien da tich dien : W = 
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B - BAI TAP TRAC NGHIEM 

1- Chon cau sai: 

A. Dcfn vi cua dien the" la von (V). 

B. Trong cong thtfc cua dinh luat Coulomb, k = 9.10 9 Nm 2 / c 2 . 

C. Bcfn vi cua dien dung la culong (C). 

D. Tu dien la dung cu dung de tlch va phong dien trong mach dien. 

2- Mot tu dien co dien dung C, dtftfc nap dien den dien the" U, dien tich cua tu la 
Q. Cong thtfc nao sau day dung de xac dinh nang lifting cua tu dien ? 

A. W = QU 2 B. W = —CU C. W = -— D. W=--— 

2 2 C 2 C 

3- Chon cau sai: 

Dien dung cua tu dien phang phu thuoc : 

A. H&ng so dien moi. 

B. Khoang c&ch giffa 2 ban tu. 

C. Hieu dien the giffa 2 ban tu dien. 

D. Dien tich cua 1 ban, phan doi dien giuTa 2 ban. 

4- Chon cau dung : 

Trong cong thtfc C = ~ thi C la dien dung , Q la dien tich, U la hi$u dien the" 
gitfa 2 ban cua 1 tu dien : 

A. C ti le thuan vdi Q. B. C khong phu thuoc v&o Q va U. 

C. C ti 1$ nghjch vdi U. D. ca A, B, C deu dung. 

C - DAP AN TRAC NGHIEM 

1- ChQti dap an : C. Ddn vi cua dien dung la culong (C). 

1 Q 2 

2- ChQti dap an : D. W =- 

2 C 

3- ChQti dap an : C. Hieu dien the" gitfa 2 ban tu dien. 

4- ChQti dap an : B. C khong phu thuoc vao Q v& U. 

D - BAI TAP CO BAN 

1- Mot tu dien khi m^c vao hieu dien the" U = 20 thi tich dien tich q = 5.10' 6 C. 
Tinh dien dung cua tu dien . 

GIAI 

Di$n dung cua tu dien : C = — = — = 0,25.10 _6 F 

2- Mot tu dien co djen dung C = 2.10" 6 (F). DSt vao hai dau tu dien mQt hieu 
dien the U thi tu dien da tich dien la q = 4.10” 6 (J). Tinh U. 
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Hieu (lien the hai dau tu dien 


GIAI 

u = ^ = i - 10 


-6 


-6 


C 2.10' 

3- Cho mach dien nhif sd do hinh ve. Dien tret 
Ri = 100Q, R 2 = 200Q. Khi K dong, tu dien 
dude tich dien day va co dien tich cifc dai la bao 
nhieu ? 

GIAI 

Cift'lng do dong dien qua mach : 

U 6 


= 2 V 


R. 


A 
6V 
B •- 


; 


Ri 

yl S 




fell 


c 

lOpF 


1 = 


= 0,02 A 


R,+R 2 100 + 200 

Hieu dien the hai dau tu dien : U 2 = R 2 .I = 200.0,02 = 4V 
Dien tich tren tu dien : q = CU 2 = 10.4 = 40pC 
4- Mot tu di^n co dien dung C = 4pF diftlc iMc vao nguon co hieu dien the^ 
100V, sau do ngat ra khoi nguon va mac tu dien do vao bo ngu6n co hieu 
dien the 200V. Sau khi da can bang dien thi nang lufdng cua tu dien thay doi 
the nao ? 

GIAI 

Nang ludng cua tu dien luc dau : 


w 1= icu?=^ 

2 2 


-6 


.(100) 2 =2.10‘ 2 J 


Nang lifting cua tu dien luc sau : 

W, = - cu5 = —C4U? = 4 W, = 8.10“ 2 J = 8()mJ 
2^2 

Sau khi da can bftng di<en thi nang lifting cua tu dien tang len mot lifting : 
AW = W 2 - W , = 80- 20 - 60mJ 
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CHI/dNG II - INHtfNC DINH LUAT cd BAN 

• • 

ClIA DONG DIEN KHONG DOI 


Bai toan 1 : DONG DIEN KHONG DOI - NGUON DIEN 


A - GIAO KHOA TRONG TAM 


1- Dong dien - Tac dung cua dong dien ; 

a) Binh nghla : Dong dien la dong chuyen ddi co hirdng cua cac hat mang 
dien 

Quy u'dc : Chieu cua dong dien la chieu chuyen dong cua cac dien tich 
dtfdng. 

b) Tac dung cua dong dien : 

Tac dung : cd, nhiet, hoa, sinh, quang va ttf (dau hieu dat triTng de nhan 
biet dong dien). 

2- Cliftng do dong dien : 

a) Binh nghla : Bai lu'dng dac trtfng cho tac dung cua dong dien, dirdc do 
b&ng thiTdng so" cua dien hrdng Aq chuyen qua tict dien thang cua vat 
dan trong khoang thcfi gian nho At va khoang thdi gian do 

i = ^ 

At 

Dong dien co chieu va cifcfng do khong doi theo thcfi gian goi la dong 
dien khong doi. Doi vdi dong dien khong doi : 

1 = 51 ^ q= l. t 

t 

b) Bdn vi : 

Ampe. (Ki hieu : A). (Bdn vi cd ban trong he SI). 

1mA = 10 -, A ; 1 (iA = 1CT a A 

c) Bo citeng do dong dien (trite tiep) : Do cirifng do dong dien d moi diem 
trong mach mac noi tiep la nhir nhau nen de do cuftng do dong dien 
ngufti ta mac ampe ke noi tiep vao mach. 

d) Bdn vi di$n tich : q = I.t => 1C = 1A. Is 

Culong la dien lu’dng cua mot dong dien khong doi co ctfdng do 1A 
chay qua tiet dien thang cua vat dan trong thcfi gian Is. 

3 - Nguon di$n : 

La thiet bi de bien doi mot dang nang ltfdng nao do thanh dien nang nghla 
la mot cd cau de tao ra va duy tri. 
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Nguon dicn c6 hai cu'c nhiem dien trai dau. Mol cu'c difOng, mol cu'c am. 
by hieu : _ 

4- Hiat dien dong E = E cua nguon dien : 

D dai lifting dac tri/ng cho kha nang sinh ra cong cua life la hen irong cua 
esc nguon dien va dufOc do bang ihu'dng so cua cong A cua cac life la lam 
dch chuyen dien tich di/dug q hen trong nguon dicn va do ldn cua dien 

A 

tch irong do. E = E = — 

q 

Edn vi SI : von (V). Moi nguon dien co mot dien tref trong r 

5- Vn: 

a Pin Danien : Gom cu'c kem nhung vao dung dich ZnS0 4 , cure dong 
nhung vao dung djeh CuS0 4 gitta hai dung dich co mol vach ngan xop. 
Suat dien dong cua pin Danien :1,1V. 
b Pinleclanche : co cu'c am la kem, cu’c difdng la than diTdc hao hoc xung 
quanh hang mot hon hop da nen chat gom Mn0 2 va graphit. Dung dich 
dien phan la NH 4 C1. Suat dien dong cua pin 1,5V. 

6- /cquy : 

a Cau tao cua acquy axit : 

* Mot hinh diTng dung dich H 2 S0 4 (20% - 30%) 

* Hai tarn chi co phu chi Oxit cufc am PbO cu'c duVfng (PbjCb) nhung 
vao dung dich H 2 S0 4 

* Giffa hai cure xuat hien hieu dien the" xac djnh 2,1V. 
b Acquy kiem : 

H: Dung dich KOH hoac NaOH. 

* Dtfdng ci/c Ni(OH) 2 . 

* Am cifc Cd(OH) 2 hoac Fe(OH) 2 . 

* Acquy kiem nhe, ben, suat dien dong thu'dng thay 1,2V. 


B - lAl TAP TRAC NGHIEM 

1- DSu kien de co dong dien la 

A. chi can co hieu dien the". 

B. chi can co nguon dien. 

C. chi can duy tri mot hieu dien the" giffa hai dau vat dan. 

D chi can co cac vat dan dien no"i lien vdi nhau tao thanh mach dien kin. 
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2- Dal mot hieu dicn the vao hai dau dien trd R thi co dicn lifting q lii qua tiet 
dien thSng S cua day dan trong thdi gian t thi ci/cfng do dong dicn khong doi 
du'clc dinh nghTa difa thco cong thtfc : 


A. I = U.R 


B. / = — 

R 


C. / = — 


D. / = * 


3- Ddn vi do suat dien dong : 

A. von/met (V/m) B. ampe (A) 

C. von (V) D. ampe/giay (A/s) 

4- Suat dien dong cua pin Ldclan - se difclc dung trong gia dinh bang : 

A. 1,1V B. 1,25 V C. 1,5V D. 2V 

C - DAP AN TRAC NGHIEM 

1- Chgn dap an : A. A = U.I.t 

2- Chpii dap an : B. Am dien. 

3- ChQii dap an : D. cong cua lufc dien trtfdng thifc hien khi dich cluyen mot 
dcfn vi dien tich di/cfng trong toan mach. 

4- Chpn dap an : C. cong cua dong dien chay trong mach dien kin sen ra trong 
mol giay. 

D- BAI TAP CO BAN 

1- Mot dong dien 10A ton tai trong mot dien trd 10Q trong 6 phut. 

a) Tinh dien lifting di qua tier dien nao do cua dien trd trong thci gian noi 
tren. 

b) Tinh so electron qua tiet dien thang nao do cua dien trd trong thtfi gian noi 


tren. 


GIAI 


= 22,5.10' 


a) Dien lifting di qua tiet dien nao do cua dien trd trong thdi giai 6 phut = 
360giay : q = I.t = 10.360 = 3600C 

b) So" electron qua tiet dien thang nao do cua dien trd trong thci gian noi 

tren. N-^ = - -°° =22,5.10 21 

e 1,6.10“ 9 

2- Trong khoang thdi gian 10s, dong dien qua day dan giam deu ttf li = 6A den 
I 2 = 2 A. Tinh ctfdng do dong dien trung binh va dien lifting qua day trong thdi 
gian tren. 

GIAI 

.. . . I, +1, 6 + 2 


Ci/ting do dong dien trung binh = !«b = 


L 1 _ 


= 4A 


Dien lifting di qua day dan trong thdi gian lOgiay : q = I th .t = 4.10 = 40C 
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3- Dat vao hai dau dien trcf 50Q mot hicu dien the 6V trong khoang thefi gian 
5phtit. Tinh so electron qua liei dicn thclng nao do cua dicn trd trong thefi gian 


not tren. 


GIAI 


Cddng do dong dien qua dicn tret R : I = ~ ^ = 0,12A 

Die t lu’dng di qua tiet dien nao do cua dien trcf trong thdi gian 5 phut = 
300giay : q = l.t = 0,12.300 = 36C 

So electron qua tiet dien thitng nao do cua dien tret trong thefi gian noi tren. 

N = — ='-- = 22,5.10 ly 

e 1.6.10“ y 

4- Mot day dan kim loai co cac electron tif do chay qua va tao thanh mot dong 
dien khong doi. Day co tiet dien S = 0,5mm 2 , trong thefi gian t = 8s co dien 
lu'c^ng q = 8,0C di qua. Tim : 

a) Ctfcfng do va mat do dong dien chay qua day dan. j = — 

S 

b) So electron da di qua tiet dien ngang cua day trong 10s. 

c) Van toe trung binh cua chuyen dong dinh hiTcfng cua electron. Biet mat do 

electron tif do n = 2.10 2X m~ 3 . v = — 


GIAI 

a) Ctfdng do dong dien chay qua day dan : I = — = = 1A 

t 8 

I 1 , 

Mat do dong dien chay qua day dan : j = — =- t - 2,0.10 Am 

S 0,5.10" 6 

b) So electron da di qua tiet dien ngang cua day trong 10s. 

N = q = _^o = 5 10'9 

e 1,6.10“ y 

c) Van toe trung binh v t cua chuyen dong dinh hutfng cua electron. 


J = nev t 


2,0.10 6 = 2.10 2K .1,6.10" ,y .v t => v, = 6,25.10” 2 m/s. 
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Bai toan 2 : DIEN NANG. CONG SUAT DIEN 



GlAO KHOA trong tAm 
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B - BAI TAP TRAC NGHIEM 

1- Bat hieu dien the U vao hai cifc cua mot acquy cd suat dien dong la E va co 
dien trd trong la r de nap dien cho no. Thdi gian nap dien cho acquy la t va 
dong dien chay qua acquy co cubing do la I Dien nang A ma acquy nay tieu 
thu khi do difcfc tinh bring cong thuTc : 

i *2 

A- A = U.I.l B. A = E.I.t C. A = r.I 2 .t D. A = A = —.t 

r 

2- Dien nang bien doi hoan toan thanh nhiet nang cl dung cu hay thiel bj dien 
nao difdi day khi ehilng hoat dong ? 

A. Quat dien B. Am dien. 

C. Bong den day toe. D. Acquy dang dude nap dien. 

3- Cong cua nguon dien khong the tinh Wi\n g 

A C’ong cua dong dien chay trong toan mach. 

B. Cong cua li/c la thUc hien ben trong nguon dien. 

C. C’bng cua liTc dien trtfdng thi/c hien khi dich chuyen cac dien tich trong 
toan mach. 

D. Cong cua li/c dien tru'dng thtfc hien khi dich chuyen mot ddn vi dien tich 
dirt^ng trong toan mach. 

4- Cong suat cua nguon dien dude tinh bring : 

A. cong ma liTc la thi/c hien khi dich chuyen mot ddn vj dien tich diTdng 
ngi/cfc chieu dien trudng ben trong nguon dien. 

B cong cua dong dien thtfc hien khi dich chuyen mot ddn vi dien tich dudng 
chay trong mach dien kin. 

C. cong cua dong dien chay trong mach dien kin san ra trong mot giay. 

D. krdng dien tich ma nguon dien san ra trong mot giay. 

C - DAP AN TRAC NGHIEM 

1- Chon dap an : D. giam khi dien trd mach ngoai tang. 

2- Chon dap an : C. giam khi ciTdng do dong dien chay trong mach tang. 

3- Chon dap an : D. giam khi dien tret mach ngoai tang. 

4- Chon dap an : D. noi hai ciTc cua mot nguon dien bang day dan co dien trd 
rat nhb. 

D-BAI TAP CCJ BAN 

1- Mot quat dien loai 55W - 220V m&c vao liTcfi dien thanh pho, quat quay binh 
thiTctng. Cho biet dien trd thuan cua quat la 80Q. Hay tinh cuftng do dong 
dien, cong suat toa nhiet va cong suat cd hoc. Neu quat bi ket khong quay 
diTdc, ciTdng do dong dien chay qua quat la bao nhieu ? 


29 



GIA1 

P 55 

Ctfcfng do dong dien qua quat: I = — = = 0,25A 

Cong suat toa nhiet: P’ = RI 2 = 80.(0,25) 2 = 5W 
Cong suat cd hoc cua quat: P L . = P - P’ = 55 - 5 = 50W 
Neu quat hi ket khong quay diftfc, cirdng do dong dien chay qua quat : 
rX220 
R 80 

2- Mot am dien chu*a 1kg nutfc 3 25°C khi m^c vac mang dien thanh pho thi 
dong dien di qua day xoan trong am dien la 4A va cong suat tieu thu 800W. 

a) Tinh hieu dien the gitfa hai dau day xoftn cua am dien. 

b) Tinh dien trcf day xoSn. 

c) Trong bao lau nifdc co nhiet do la 100°C. Coi nhiet lufdng hoan loan truyen 
cho nufdc. biet c = 4200J/kgK. 

GIAI 

P 800 

a) Hieu dien the hai dau day xoan : U = — = —— = 200V 

I 4 

b) Dien trcf hai dau day xoan : R = — = = 50Q 

I 4 

c) Nhiet lifting can cung cap dc nu'dc soi : 

Q = m.c (t - t,,) = 1.4200 (100 -25) = 315.10’j 
Q 315.10 3 

Thdi gian dun soi : t = — =-« 394s 

P 800 

3- Neu dung hieu dien the U = 12V de nap dien cho acquy co dien trcf r = 1,0Q. 
Ampe ke" chi 0,5A. Acquy diftlc nap dien trong lh. 

a) Tinh dien nang tieu thu cua acquy. 

b) Tinh nhiet lifting toa ra trong acquy. 

c) Tinh phan dien nang chuyen thanh hoa nang trong acquy. 

GIAI 

> Dien nang ma acquy tieu thu : A - Ult = 12.0,5.1 = 6Wh = 21,6.10\J 

> Nhiet lUdng ma acquy toa ra : Q = rl 2 t = 1,0.0,5 2 .1 = 0,25Wh = 900J 

> Dien nang da chuyen thanh hoa nang trong acquy : 

A’ = A - Q = 6 - 0,25 = 5,75 Wh = 20,7.10 3 J 

4- Cho R, va R: va mot hieu dien the U khong doi. Khi mac R| vao U thi cong 
suat toa nhiet tren Ri la Pi = 625W. Mac noi tiep Rj vdi R^ roi mac vao U thi 
cong suat toa nhiet tren Ri la P 2 = 81W. Tim R]/R 2 . 
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GIAI 


Cong suat toa nhici tren R] irong trifdng hop dau : P ] = 
Cong suat toa nhiet tren R| trong tru'cfng http sau : 


U 1 

R, 


P? =/?,/, = ■ 


R,U' 


:r,+RiY 


TV|M - P\ U 2 (R.+RO 2 (R^+RO 2 

Ti/|I | va [2|, suy ra : — = - 


(R 2 + R t f 625 


r; 


8 ] 


-2 R ) R]U~ 

/?2 + /?! _ 25 
/?■ ” 9 


R; 


=> 9Rt + 9R| = 25R; => — = — = 0,5625 

R 2 16 


[1 


Bai toan 3 : DINH LUAT OM TOAN MACH 

• • • 

A - GIAO KHOA TRONG TAM 


I 


1 - Djnh luat Om toan mach dot vdi mach ngoai co dien trd R : 
Goi I la ctfdng do dong dien trong mach, do 
riguon phat ra chay tu* A den B d mach 
ngoai. Trong khoang thdi gian t : 

- Cong cua nguon dien san ra : A = E.I.t 

- Nang lifting lieu thu do hieu dng Jun d 
hen trong nguon va d dien trd R : 

Q = (r + R).I 2 .t 

- Dinh luat bao toan nang lifting : 

A = Q => E.I.t = (r + R).I 2 .t => E = (r + R).I 


E,r 


«r > 

R 


♦ Ket luan 1 : Suat dien dong (E = E) cua nguon dien co gia tri b3ng tong 
d(> giam the d mach ngoai va mach trong. 

♦ Ket luan 2 :Cifting do dong dien I trong mach ti le thuan vdi suat dien 
dong E cua nguon dien va ti le nghjch vdi dien trd tong cong (r + R) 

. , E 

cua mach : / =- 

r + R 

♦ Ket luan 3 : Hieu dien the hai dau nguon phat bang suat dien dong cu*| 
nguon do trif do giam the' mach trong. 

Uah = E - I.r 
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2 - Hien titling doan mach (R &()): I = — 

r 

Neil dien trd trong cua nguon la he thi cirdng do dong dien I rat ldn, nguy 
hiem. De tranh hien tufdng doan mach xay ra doi vdi mang dien d gia dinh 
ngudi ta dung cau chi hoac atomat bao ve. 

4 - Hieu suat cua nguon : 

H = — = — (9r) 

A E 

Vdi : Aj la cong co ich (cong ma nguon dien cung cap cho mach ngoai). 


B - BAI TAP TRAC NCHjEM 

1- Doi vdi mach dien kin gom nguon dien vdi mach ngoai va dien trd thi cifdng 
do dong dien chay trong mach 

A. ti le nghich vefi dien trd mach ngoai. 

B. ti le thuan vdi dien trd mach ngoai. 

C. tang khi dien trd mach ngoai tang. 

D. giam khi dien trd mach ngoai tang. 

2- Doi vdi mach dien kin gom nguon dien vdi mach ngoai la dien trd thi hieu 
dien the mach ngo&i 

A. ti le nghich vdi cu'dng do dong dien chay trong mach. 

B. ti le thuan vdi cu'dng do dong dien chay trong mach. 

C. giam khi cu’dng do dong dien chay trong mach tang. 

D. tang khi cu'dng do dong dien chay trong mach tang. 

3- Doi vdi mach dien kin gom nguon dien vdi mach ngoai la dien trd thi cu'dng 
dp ddng dien chay trong mach 

A. ti le nghich vdi dien trd mach ngoai. 

B. ti le thuan vdi dien trd mach ngoai. 

C. tang khi dien trd mach ngoai tang. 

D. giam khi dien trd mach ngoai tang. 

4~ Hien ti/dng doan mach chi xay ra khi 

A. su’dung cac day dan ngan de mac mach dien. 

B. khong mac cau chi cho mot mach dien kin. 

C. dung pin hay acqui de mac mot mach dien kin. 

D. noi hai ci/c cua mot nguon dien bang day dan co dien trd rat nho. 

C - DAP AN TRAC NGHIEM 

1- Chyn dap an : D. giam khi dien trd mach ngoai tang. 

2- Oiqu dap an : C. giam khi cu'dng do ddng dien chay trong mach tang. 
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3- Chon dap an : D. giam khi dien trd mach ngoai tang. 

4- Chon dap an : D. noi hai circ cua mot ngudn dien hang day dan co dien trd 
rat nhd. 

D - BAI TAP CO BAN 

1- Cho mach dien nhir sd do hinh ve. Biet suat dien 

dong E = 7,8 V ; cac dien trd r = IQ ; R| = 30Q ; E,r ll r> stir. 

v -L" K i |Jj K 2 

R 2 = 20Q. Tinh cu’dng do ddng dien qua ngudn va \ 

cong suat cua nguon. 

GIAI -- 

Dier: trd mach ngoai : R n = ■ — = 12Q 

” -f- R 2 30 + 20 


Cirdrg do dong dien qua nguon : / = 


r + /? 14-12 


= 0,6 A 


Cdng suat cua nguon : P = E.I = 7,8.0,6 = 4.68W — 

2- Cho mach dien nhir sd do hinh ve. Suat dien dong 
cua nguon la 12V, cac dien trd r = 2Q ; R = 13Q ; 

Ra = IQ. Tinh hieu suat cua nguon dien. _ 

GIAI 

Do F noi tiep R A nen dien trd tifdng dtfdng mach ngoai : 
R n = R 4 R A = 13 + 1 = 14Q 

_ .... ... E 12 


Cirdrg do dong dien qua ngudn : I = 


r + R + R a 2 + 13+1 


= 0,75 A 


Hiet dien the hai dau nguon dien :U = E-I.r=12 - 0,75.2 = 10,5 V 
Hiei suat cua nguon dien : 

H=^- = — (%) h= —= 0,875 = 87,5% n 

A E 12 E - r 

3- Cho mach dien nhiT sd do hinh ve. Biet: E = 18V; I * 

r * 0; R, = 8Q ; R 2 = 30Q ; R 3 = 20Q. Cuftng do F 

dong dien qua nguon 0,75A. Tinh dien trd trong 1 —□ 


cua iguon. 


GIAI 



Hai dien trd R 2 va R 3 song song nen dien trd tudng : 

_^=m^ = , 2Q 

‘ R 2 + 30 + 20 

Dier trd mach ngoai : R n = R| + R 23 = 8 + 12 = 20Q 

Suatdien dong cua nguon : E = I(r + R n ) => 0,75(r + 20) = 18 => r = 4Q 
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4- Cho mach dien nhi i sd do hinh ve. Biel suat dien 
dong = E = 120V; cac dien trd R| = 560; 
R 2 = 300 ; Ri = 600 ; R A = 0 ; r = 40. Tinh 
cifdng do dong dien qua dien trd R 3 . 

GIAI 

Hai dien trd R 3 // R 2 . dien trd ti/clng difdng : 


R, 


^23 “ 


r 2 Rt, 


30.60 


= 200 


/? 2 +/?3 30 + 60 

Do R, noi tiep R 23 nen dien trd tifcfng dufcfng mach ngoai : 
R n = R, + R 23 = 20 + 56 = 760 


Cudng do dong dien qua nguon : I = 


120 


r + R 4 + 76 


= 1,5 A 


E,r 


R, 


R 3 


Hieu dien the hai dau dien trd R 23 : U AB = U 23 = R 23 .l = 20.1,5 = 30V 

Cufdng do dong dien qua dien trd R 3 :/,= — = — = 0,5 A 

‘ 3 /? 3 60 

BAI 4 : GHEP CAC NGUON DIEN THANH BO 


A - GIAO KHOA TRONG TAM 


1- Dink luat Om do'i voi doq.ii mach chita nguon diqn E va dien trd R noi 
tiep: 

E-Vah 


U ab = V a - V B = E-I(r + R) hay / = 


r+R 


> Chuy: 

* TruTdng hdp R = 0 


U AB = E - I r 


hay : I 


E-U 


All 


r + R 


* Cf cong thtfc tren dong dien chay 
qua nguon dien tif cifc am sang cifc 
difefng va V A > V B . 

2- Mac nguon dien thanh bq : 
a) Mac noi tiep : 


E,r 


A •— 4 - 


R 


|——*k 


Cac nguon dien Ei , E 2 ,..’...,E n mac noi tiep vdi nhau khi cifc am cua 
nguon E| noi vdi cifc difdng cua nguon E 2 . Dau A la cifc difefng, con dau 
B la cifc am cua bo. Ej,r, E 2 ,r 2 E n ,r n 


Eh — Ej + E 2 + . . . + E n 


A 


l|h---|h 


B 
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r h = r, + r 2 + . . . + r n 

Neu cac nguon dien giong nhau ; 

E h = nE , r h = n.r 

b) Mac song song : 

Gia stf co m nguon (lien mac song song, 
cac cifc cung ten difdc noi vdi nhau vao 
cung mot diem. A la cifc difdng B la cifc 
am cua b) nguon. 

r- r 

Eh = h ; r b = - 

n 

c) Mac kieu lion hop dot xvtng : 

Co N nguon dien giong nhau difdc 
mac thanh n hang (day), mm hang co 
m nguon noi tiep. f 

E b - m.E 

mr 

r h =- 

n 

N = n.m 


l 


l r 

E 2 ,r 2 

1 


1 

I 1 



P r 



||h- 
||h — 

lIH 



B - BAI TAP TRAC NGHIEM 

1- Mot doan mach co chtfa nguon dien (nguon phat dien) khi ma 

A. dong dien chay qua no co chieu di vao cu’c am va di ra cifc difdng. 

B. dong dien chay qua no co chieu di vao cifc difdng va di ra cifc am. 

C. nguon dien do tao ra cac dien tich difdng va day cac dien tich nay di khoi 
cifc difdng cua no. 

D. nguon dien nay tao ra cac dien tich am va day cac dien tich nay di khoi 
cifc am cua no. 

2- Cac life la ben trong nguon dien khong co lac dung 

A. tao ra cac dien tich mdi cho nguon dien. 

B. tao ra va duy tri hieu dien the giifa hai cifc cua nguon dien. 

C. tao ra va duy tri si i tich dien khac nhau d hai cifc cua nguon dien. 

D. lam cac dien tich difdng dich chuyen ngifdc chieu dien trifdng ben trong 

nguon dien. ^ ^ £/ £, r 2 . 

3- Cho mach dien nhif hinh. Biet suat dien dong -—|l- —\\ - 

E| = 12V ; E 2 = 6V ; dien tref noi T| = r 2 = 0,5Q 

; dien tref mach ngoai R = llfl Cifdng do r 

dftng dien qua nguon : L—] 

A. 0,5A B. 1A C. 1,5A D. 2A 


C. 1,5 A 
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4— Cho mach dien nhtf hinh. Biet suat dien dong 
E| = 12V ; E 2 = 36V ; dien trd noi ri = r 2 = IQ 
; R = 13Q ; dien trd ampe ke" R A = IQ. So chi 
ampe ke : 

A. 1,5A B. 3A 

C. 3,2A D. 3,7A 

C - DAP AN TRAC NGHIEM 



1- Chpn dap an : A. dong dien chay qua n6 co chieu di vao cut am va di r<a ctfc 
dtfdng. 

2- ChQn dap an : A. tao ra cac di$n tich mdi cho nguon dien. 

3- ChQn dap an : C. 1,5 A 


Ctfdng do ddng dien qua nguon 


/= ^ 1-^2 
r { + r 2 + R 


12-4-6 

0,5 + 0.5 + 11 


1,5 A 


4- ChQn dap an : B. 3A 


Ctfctng do ddng dien qua nguon : / = 


+ E , 


r, + r 2 + /? + R A 


36+12 
1+1+13+1 


= 3 A 


D - BAI TAP CO BAN 

1- Cho mach dien nhtf hinh. Biet suat dien dong 
Ei = 12V; E 2 = 6V; dien trd noi r, = r 2 = 0,1Q. 
Dien trd mach ngoai R, = 5Q ; R 2 = 12Q ; R 3 = 
8 Q. Tfnh hieu dien the"gitfa hai diem C va B. 

GIAI 

Dien trd R 2 song song R 3 nen dien trd ti/dng: 

12.8 


^23 ~ 


r 2 r$ 


= 4,8Q 


/?2 " 4 " R 3 12 + 8 
Dien trd mach ngoai : R n = R] + R 23 = 5 + 4,8 = 9,8Q 
Cifdng do dong dien qua nguon : 

12 + 6 


/ = 


E \+ E 2 _ 


= 1,8 A 


r, + r 2 + R n 0,1 + 0,1 + 9,8 
Hieu dien the gitfa hai dau nguon dien Ej : 


Ei, r, E: ,r 2 



U AB = E| - Iri = 12- 1,8.0,1 = 11,82V 
Hieu dien the gitfa hai diem A, C : U A c = R| Ii = 5.1,8 = 9V 
Hieu dien the" giffa hai diem C va B :U C b = U CA + U AB =— 9+ 11,82 = 2,82V 
2- Cho 2 acquy co suat dien dong b^ng nhau va b&ng E, dien trd trong khac 
nhau (ri ^ r 2 ), cong suat mach ngoai cite dai ma moi acquy co the cung cap la 
Pi = 20W; P 2 = 30W. Tmh cong suat mach ngoai ci/c dai ma bo hai acquy cc 
the cung cap trong trtfdng hop hai acquy mac no"i tiep. 
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GIAI 

v 0 „ t2 re 2 e 2 r e 2 

C ong suat : P = Rr = - 7 = —7 - 7 =-r- 

(r + R ) 2 R 2 + 2rR + r z ri r 2 . 

R + — + 2 r 
R 


Bat ding thtfc Cosi : R + — > 2 JR— = 2r => P < 

R V R 

Vcfi E = const ; r - const 


Dau dang thu'c xay ra khi : R = 


=> R = r => P M ,„ = — 


Ap dung cho acquy thtf nhat: P, = — = 20 (1) 


Ap dung cho acquy thtf hai : P 2 = — = 30 (2) 


Ap dung cho hai acquy mac noi tiep : P = 


(2f) 2 
4(r, + r 2 ) 


Ttf (1) va (2), suy ra : ri = 1,5r 2 => P = 


4A 4 30 

Ttf (2) va (4), suy ra : P = —- = -—- = 48W 

2,5 2,5 

3- Mot dtfdng day tai dien co dien *sd r d = 4Q dtfa dien ttf mdy phat co 
E = 180V, r = 2Q den ndi tieu thu. 

a) Tinh cong suat ctfc dai co the stf dung d ndi tieu thu. 

b) Ndi tieu thu co mot so bong den 110V - 100W mic song song. Tinh so 
bong den ctfc dai co the thlp sang, sao cho hieu dien the" thtfc gitfa hai dau 
moi bong sai khac vdi hieu dien the dinh mtfc khong qua 10 %. 

GIAI 

a) Cong suat toa nhiet Iren R : 


P = R. I 2 = 


(R + r d +rY 


Do E, rj, r la h&ng so" nen : 


V vP 


( \ 

\[R + —> 4 sfR. —p ^- = 4(r d + r) - const 
^ \l R ) v R 


JR + '^S- 


= 4(r d + r) o R = r d + r 
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Vay cong suat cifc dai c6 the suf dung d ndi tieu thu : 


180 2 


P max = -=--= 1350W 

4 (fy+r) 4(4 + 2) 


b) Goi Rd la dien trd den : R d - 


ufj no 2 


= 1210 


Goi U la hieu dien the" thtfc te" d hai dau den khi kern U d 10% : U = -— 

100 

U 2 99 2 

Cong suat thi ic te cua 1 den khi U = 0,9U d = 99V : P = — =- 

R 121 

Xet: N = Ijmh. = 1350-—i- = 16,67 
P 99 2 

Vay so den cut dai co the thap la ; 16 

4- Hieu dien the" giffa hai cut cua mot nguon dien khi rnach hd U n = 120 V. Khi 
mac mot bong den co cong suat dinh mu'c P = 100W vac hai cut cua nguon 
do thi hieu dien the" d hai dau bong den Ui = 110V. Neu mac them mot bep 
dien song song vdi bong den tren thi hieu dien the" d hai dau bong den chi con 
U 2 = 80V. Tinh cong suat dinh mu'c cua bep dien, biet rang bep va bong den 
co cung hieu dien the" dinh mu'c. Bo qua stf thay doi dien trd cua den va bep 
theo nhiet do. 

GIAI 

Suat dien dong cua nguon dien :E = U„ =120V 
Goi R d la dien trd cua bong den. 

Goi x la dien trd tifdng difcJng cua den va bep mac song song. 

Goi R b la dien trd cua bep. U| = E - l\t => /, = ——— = 

Ma: / = —^—= -^— => Rj = 1 lr 

r + R,i r + R d 


Ap dung dinh luat Om cho trtfdng hdp chi mac bong den va bep : 

? E-U 2 120-80 E 120 „ 2R (I 

I 2 = -- =-=-=- => x = 2r = —- 

r r r + xr + x 11 


i-__L _1 

x Rd 


/ V/V/ AW A V/ A 

-=-=- => x = 2r = 

r r + x r + x 

— = —+ — => R h =^L 

2 R d Rd R h 4,5 


Cong suat tieu thu cua bep : P h = —— 


Cong suat tieu thu cua den : P d = — <=> — = — = 4,5 


P b = 4,5.100 = 450W 
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Bai toan 5 : ON TAP CHL/ONG II 


A - BAI TAP TRAC NGHIEM E, ,r, E : ,r 2 

1- ("ho mach dien nhi/ sd do hinh ve. Trong do: -|l-|i- 

R 1 = R 2 = 60Q : = 120Q : U AB = 120V. R 

Cufdng do dong dicn qua dicn trd R 2 bang : _|- 

A. 1,2A B. 0,8A 1 —|— L n_ 

C. 0.4A D. 2A I—|—1 

2- ("ho mach dien nhiT sd do hinh ve. Trong do : ^ 

Ri = R 2 = 60Q ; R., = 120Q ; U AB = 120V. R — |—h — 

Hicu dicn the"giu'a hai dau dien trd R 3 bang: A,- 1~ I — R ^ 

A. 48V B.60V —CZH 

C.72V D. 144 V 

3- ("ho mach dicn nhiT sd do hinh ve. Trong — EE3 — — tiTEB 

do :R 2 = R 3 = 8Q ; R, = 4Q ; R 4 = 16Q ; A_ R, C R? 

IJab = 24V. Ctfdng do dong dicn qua dien ^ . , , . 

a 0 —ra— —B 

trd R 2 bang : R Rj 

A. 3A B. 2A 

C. 1A D. 0,5A 

4- Ifinh ve mieu ta 5 dien trd noi vdi mot 

v iMKrWJi 

nguon dien. Dong dien chay qua dien trd l Cl 
nao ldn nhat ? 

A. IQ B. 2Q ^4Q5Q 

C. 3Q D. 4Q 

Cufdng do dong dien qua mach chinh la 

ldn nhat. --||||||- 

C - DAP A 1 ^ TRAC NGHIEM 

1- ChQti dap an : B. 0,8 A 

Hai dien trd m^c song song R 2 va R 3 co dien trd til'dng dddng : 

R cf =-^- = ^^ = 40 Q 
CF R 2 +R 3 60+ 120 

Hai dien trd R A c = Ri va Rcb m^c noi tiep, nen dien trd tddng difdng : 

Rab — R a c Rcb = 60 + 40 — L00O 
Ctfdng do dong dien qua Ri la dong dien qua mach chinh : 

I = iAB = !^ = I>2A 


HiOu dien the hai dau CB : U CB = Rcb I = 40.1,2 = 48V 
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Ctfdng do dong dien dinh mu'c qua R 2 : I 2 = 


U AC 


48 


R-, 60 


= 0,8A 


2- Chon dap an : A. 48V 

Hai dien trd mac song song R? va R^ co dien trd tiding dudng : 
Rcb= _R 2 R,_ = «U2C L = 40Q 


R 2 + R 3 60+120 
Hai dien trd R AC = R| va R CB mSc noi tiep, nen dien trd tifrtng dudng : 

Rab = Rac + Rcb = 60 + 40 = 100 Q 
Cifdng do dong dien dinh mu'c qua R\ ladong dien qua mach chinh : 
120 


l _ ^AB 

R. 


= 1,2A 


k AB ^00 

Hieu dien the hai dau CB : U CB = Rcb I = 40.1,2 = 48V 
3- Chpn dap an : C. 1A 

Hai dien trd mac song song R| va R 2 co dien trd tiTOng dircfng : 


Rac ” 


R.R 


1 1X 2 


4.8 


= 2,67Q 


R,+R 2 4 + 8 

Hai dien trd m£c song song R 3 va R 4 co dien trd ttfdng dufdng : 
R3R4 


Rcb ~ 


8.16 


R 4 + Ri 8+16 


= 5,33Q 


Hai dien trd R AC va R CB mac n 6 i tiep, nen dien trd tifdng during : 

Rab = Rac + Rcb ~ 2,67 + 5,33 — 8Q 

Cufcfng do dong dien dinh mu'c qua mach chinh : I = —— = — = 3A 


R 

Hieu dien the hai dau AC : U AC = R A c I = 2,67.3 = 8 V 


AB 


8 


Cufdng do dong dien dinh mu'c qua R 2 : I 2 = 


U 


AC 


R 


= — = 1A 
8 


4- Chpn dap an : A. IQ. Cirdng do dong dien qua mach chinh la ldn nhat. 

D - BAI TAP CO BAN 

1- Cho mach dien nhif sd do hinh ve ; R| = R 4 _ 

1—ES—1—1—E 53 - 

R 3 


R, 


= 60Q ; R 2 = R 3 = 180Q, ctfdng do dong A 
dien qua R 3 la 0,lA. Tinh hieu dien the 
U ab , ctfdng do dong dien qua cac dien trd 
va qua mach chinh. Cong suat toa nhiet 
tren toan mach. 

GIAI 

Hai dien trd R, va R 2 mac song song, nen dien trd ttfdng dufetng : 


I—E3— 1 1 —& 

R-> R 4 
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A ^ = _ 60180 _ 

12 R\+R 2 60+180 

Hai dien trd R* va R 4 mac song song, non dien trd lifting difting : 

^_ = _ 18 ML = 45Q = 

/? 3 +/? 4 180 + 60 12 

Hai dien trd R 12 va R u mac noi liep co -E EE3 ——S— EEE 

dien trd tifting difting : A_ R, R- 

R AB = R 12 + R.u = 45 + 45 = 90Q 
Hieu dien the' hai dau R 3 : 

U CB = U,= R, I., = 180.0,10 = 18V R: 

Hieu dien the'hai dau dien trd R !2 : 

U A c = Ucb = 18 V (Vi R| 2 = R 34 va chung mac no'i tiep) 

Hieu dien the hai dau toan mach : U AB = U A c + Ucb = 18 + 18 = 36V 

Cirting do dons dien qua R 2 : /-> - = —- = 0,10/4 

“ /?, 180 


Cirting do dong dien qua R| : /, = 


= 0,3 A 


U 18 

Curting do dong dien qua R 4 : / 4 = = — = 0,3 A 

/? 4 60 

Cirting do dong dien qua mach chinh : I = I, + I 2 = 0,3 + 0,1 = 0,4A 
Cong suat toa nhiet tren toan mach : P = U AB .I = 36.0,4 = 14,4W 
2- Cho mach dien nhi t sti do hinh ve. Trong —— — Egj 

do : R 2 = R., = 8 Q; R, = 40 ; R 4 = 160 ; *_ R ' £ Rl 

U A b - 24V. Tinh cong suat toa nhiet tren iftrs-j W** 

dien trd R 2 . ]£ 

GIAI 

Hai di$n trd m^c song song R| va R 2 co dien trd tufting dirting : 

R AC =--Mi-= 2,670 

AC R,+R 2 4 + 8 

Hai dien trd mac song song Ri va R 4 co dien trd ttfting difting : 

R = Mi- = A!£. = 5,330 

CB R 3 +R 4 8 + 16 

Hai dien trd R A c va Rcb mac noi tiep, nen dien trd tufting difting ; 

• R A b = Rac + Rcb = 2,67 + 5,33 = 8Q 

Cirting do dong dien dinh mifc qua mach chinh : I = —— = — = 3A 

r ab 8 
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Hieu dien the hai dau AC : U AC = R AC I = 2,67.3 = 8 V 


Ctfdng do dong dien dinh mtfc qua R : : I 2 = 


U 


AC 


R 


Cong suat toa nhiet tren dien trd R 2 : 

P = R 2 I 2 2 = 8.1 2 = 8 W 

3- Cho mach dien nhir scf do hinh ve. Trong do : 
R, = 6 Q : R 2 = 4Q : R., = 1,60 ; U AB = 12V. 
Tinh cong suat toa nhiet tren ttfng dien trd. 

GIAI 


Hai dien trcf mac song song R| va R 2 co dien trd lifting diftlng : 



Rac ~ 


Ri.Ri 


6.4 


R 1 + R-t 6 + 4 


= 2,40 


Hai dien trd R A c va R-* mac no'i tiep, nen dien trd tifting dtfdng : 

R = R ac + R 3 — 2,4 +1,6 = 40 

Cu’dng do dong dien dinh mtfc qua R ? chi'nh la cifdng do dong dien qua mach 

. , U 12 

chinh :/= — = — = 3 A 
R 4 


Hieu dien the hai dau AC : U A c = R A c I = 2,4.3 = 7,2V 
Cong suat toa nhiet tren dien trd R 3 : P 3 = R 3 .I 2 = 1,6.3 2 = 14,4W 

Cong suat toa nhiet tren dien trd Ri : P, = = 8,641V 

1 /?, 6 


Cong suat toa nhiet tren dien trd R 2 : P 2 = 


= 7 , 2 2 

R? 


4 


4- Cho mach dien nhtf hinh ve : U = 120V ; r =1,25 O ; 
4 bong ddn giong nhau moi bong co cong suat 
P = 115W. Biet cac den sang binh thtfdng. Vay cac 
ddn phai m&c the nao ? Tinh hieu dien the cirdng 
do dinh mtfc cua moi den. 

GIAI 


= 12,96W13W 


,— U 


4D 


Cong suat tieu thu cua 4 den khi sang binh thtfdng : P = 4 . 115 = 460W 
Goi I la cu’dng do dong dien qua mach. 

Hieu dien the' hai dau dien trd R cua moi bong den :Uj = U - ri = 120 - 1,251 
Cong suat tieu thu tren 4 bong den : P = Uj I = ( 120 - 1,251 )I = 460 
=> I 2 - 961 + 368 = 0 ( 1 ) 

A = 48 2 - 368 - 1936 = 44 2 


Vi phtfcfng trinh ( 1 ) co nghiem so' la :Ii = 4A => R = 115 Q nhan ket qua 
nay hoac I 2 = 92 A => R = 0,22 Q < r loai ke't qua nay. 
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CHlSdNG III - DONG BSE IN TRONG 

CAC MOI TRI/dlNG 


Bai toan 1 : DONG DIEN TRONG KIM LOAI 
A - GlAo KHOA TRONG TAM 

1 - Cac tinh chat dien ciia kirn loqi : 

a) Kim loai la chat dan dien lot. 

b) Khi nhiet do khong doi dong dien trong kirn loai tuan theo dinh luat 
Om. 

e) Dong dien chay qua day dan kim loai gay ra tac dung nhiet. 
d) Dien trcf suat cua kim loai tang theo nhiet do. 
p = p„[l + a(t - to)]. 

po : dien trcf suat cua day dan kim loai cf nhiet do t„. 
p : dien trcf suat cua day dan kim loai cf nhiet do t. 
a : he so" nhiet dien trcf (K _l ). Thuttng qui ifcfc t () = 20°C 

2 - Gidi thich tinh chat dien ciia kim loqi: 

a) Trong kim loai, cac nguyen tu'bi mat electron hoa tri trcf thanh cac ion 
difdng. Cac ion difdng sap xep mot each tuan hoan trat ttf tao nen mang 
tinh the kim loai. 

b) Cac electron hoa tri tach ra khoi nguyen tuTchuyen dong hon loan trong 
mang tinh the goi la electron ti t do. Mat do electron id do trong kim 
loai la khong doi doi vefi moi kim loai. 

c) Ban chat dong di§n trong kim loai : dong dien trong kim loai la dong 
dich chuyen co hddng cua electron tu* do ngude chieu dien tru'dng. 

3 - Hien tittfng sieu dan : Khi nhiet do ha xuong di/di nhiet do tc nao do, dien 

trcf cua kim loai (hay hdp kim) do giam dot ngol den gia tri bing khong. 
Hien tufdng do goi la hien tufting sieu dan. Khi do, kim loai ho£c htlp kim 
co tinh sieu dan. 

4 - Hiqn tiidng nhiet dien : 

a) Cap nhiet dien. Dong nhiet dien : 

| > Cho hai day dan kim loai khac nhau tiep xuc vdi nhau d hai dau (han 

hai dau cua chung vdi nhau) thanh mot mach kin roi giu' ch<? hai cho 
tiep xuc (moi han) d hai nhiet do khac nhau thi trong mach co dong 
dien chay, goi la dong nhiet dien. 
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> Dung cu co cau tao nhtf tren goi la cap nhiet dien. 

> Hien ttfdng tao thanh suat dien dong nhiet dien trong mot mach dien 
kin gom hai vat dan khac nhau khi giu* hai mol han d hai nhiet do 
khac nhau la hien tiling nhiet dien. 

b) Bieu thufc suat nhiet dien dong nhiet dien : =a T (T 2 ~T|) vdri (T 2 > T,) 

a T : he so" nhiet dien dong. 

B - BAI TAP TRAC NGHIEM 
• • 

1- Dong dien trong kirn loai la dong chuyen ddi co hutfng cua : 

A. Ccac ion dufcfng cung chieu dien trufdng. 

B. Cac ion am ngtfdc chieu dien trufrng. 

C. Cac electron tiTdo ngi/dc chieu dien triTdng. 

D. Cac photon cung chieu dien tru'dng. 

2- Doi vdi vat dan kim loai, khi nhiet do tang thi dien trd cua vat dan cung tang. 

Nguyen nhan chinh la do 

A. Cac electron tif do chuyen dong nhanh hdn. 

B. Cac ion kim loai dao dong manh htfn, lam cho cac electron ti/ do va cham 
vdi cac ion nhieu hcfn. 

*) s 

C. Cac ion dudng chuyen dong theo chieu dien trtfdng nhanh hdn. 

D. Cac electron tirdo bi “n6ng len” nen chuyen dong cham hcfn. 

3- Li thuyet dung giai thich cac tinh chat dien cua kim loai dira tren sir chuyen 

dong cua cac electron tirdo la 

A. Thuyet dong hoc phan tu'. B. Thuyet song dien tif. 

C. Thuyet electron. D. Thuyet photon. 

4- Chon phat bieu sai. 

A. Khoang thdi gian chuyen dong cua electron gitfa hai va chain Re tiep cua 
no vcfi nhffng cho mat trat tiT trong mang tinh the kim loai goi la thefi gian 
bay ti/do. 

B. Dai lifting co tri so" b&ng nghich dao cua dien trd suat co ddn vi do la simen 
goi la dien dan suat. 

C. Hat mang dien lham gia qua trinh dan dien dirdi tac dung cua dien trirdng 
goi la electron tirdo. 

D. Van toe chuyen dong ngiTcfc chieu dien tru'dng cua electron trong kim loai 
goi la van toe troi. 
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C - DAP AN TRAC NGHIEM 

1 - Chyn dap an : C. cac electron tif do ngiTdc chieu dien trudng. 

2- Chyn dap an : B. cac ion kim loai dao dong manh hdn, lam cho cac electron 
ttf do va cham vcti cac ion nhieu hctn. 

3- Chyn dap an : C. thuyet electron. 

4- Chyn dap an : C. Hat mang dien tham gia qua trinh dan dien difcti tac dung 
cua dien truing goi la electron tirdo. 

D - BAI TAP CO BAN 

1 - Day toe bong den 220V - 100W che tao bang bach kim khi sang binh thiTdng 
d 2500°C, dien tret cua no d 25°C bkng 40,3Q . Tinh he so" nhiet dien tret a. 
Coi ding dien tret suat cua bach kim trong khoang nhiet do nay tang ti le bac 
nhat theo nhiet do. 

GIAI 


Dien trd cua day toe den d t = 2500°C khi da sang binh thtfdng : 
U 2 220 2 

R = — = —— = 484Q 
P 100 


Do dien trd suat cua bach kim trong khoang nhiet do nay tang ti le bac nhat 
nen : p = p ( >[ 1 + a(t - t«)l => R = Rn| 1 + a(t - to) ] 

484 = 40,311 + a (2500- 25)] => a = 4,45.10" 3 (K"‘) 

Vay he so nhiet dien trd cua bach kim la a = 4,45.10~ 3 (K" 1 ) 

2- Tinh cudng do dong dien do electron quay iron quanh hat nhan nguyen tuf 
hidro. Electron co dien tich -e = -1,6.10 l9 C, khoi lifting m = 9,1.10“ 3, kg va 
ban kinh quy dao tron r = 5,3.10" 9 cm. 

GIAI 


Life tinh dien dong vai tro life hufdng tarn 



mv 2 

r 



Van toe cua electron : v = 


9.10 9 .(1,6.10 ~ 19 ) 2 
9,1.10” 31 .5,3.10~" 


= 2,19.10 f, m/s 


Chuky quay cua electron : 

_ 2 . 7 t.r _ 2.3,14,5,3.10”" 
v 2,19.10 6 


= 1,52.10” 16 s 


Cufdng do dong dien do electron quay tron quanh hat nhan nguyen t if hidro : 



1 , 6 . 10 19 
1,52.10 _lfi 


= 1,05.10” 3 A 
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3- Ci nhiet do t| = 25°C, hieu dien the" giffa hai cud hong den la U| = lOniV va 
ctfdng do dong dien chay qua den la Ij = 4mA. Khi sang binh thu'dng, hieu 
dien the gitfa hai cud bong den la U 2 = 120V va cifcfng do dong dien chay qua 
den la I 2 = 4A. Tinh nhiet do t cua day toe den khi sang binh thu'dng. Coi rang 
dien trd suat cua bach kim trong khoang nhiet do nay tang ti le bac nhat theo 
nhiet do vdi he so dien trd a = 4,2.10 'K 1 . 

GIAI 

Dien trd cua day toe den 0 t = 25°C khi da sang binh thu'dng d nhiei do 

t, = 25"C : R„ = — = = 2,50. 

I, 0,004 

Dien trd cua day toe den d t °C khi da sang binh thu'dng : R = = 30Q 

Do dien trd suat cua bach kim trong khoang nhiet do nay tang ti le bac nhat 
nen : p = p () [ 1 + cc(t - t () )] => R = R () | 1 + a(t - to) 1 

30 = 2,5[ 1 + 4.2.10"\t ~ 25)] => t = 2644 l, C 

4- Dung cap nhiet dien sat - Constantan co he so suat dien dong a = 50,4pV/K 
noi vdi milivdn kc de do nhiet do nong chay cua vang. Gift nguyen moi han 
thd nhat cua cap nhiet dien nay trong nude da dang tan va nhiing moi han thd 
hai cua no.vao vang dang ndng chay. Khi do milivdn ke chi 53,5mV. Tinh 
nhiet do ndng chay tecua thiec. 

GIAI 

Cong thud tinh suat dien dong nhiet dien : %> = a(T 2 - T|) 

. Thay so : 53,5.10 -3 = 50,4.lG“ ft (i* ~ 0) t c = 1062°C 

Bai toan 2 : DONG DIEN TRONG CHAT DIEN PHAN 
DINH LUAT PHA-RA-DAY 


A - GIAO KHOA TRONG TAM 


/ - Hien tUQng dien phdn - Dong dien trong chat dien phdn : 

> Hien til'dng dien phan la hien tu’dng mot hdp chat hoa hoc bj tach thanh 
cac hdp phan khi co dong dien chay qua. 

> Hdp chat bi dong dien lam tach thanh cac hdp phan goi la chat dien 
phan. 

> Trong chat dien phan, cac dung dich muoi, axit, bazd bi phan thanh cac 


ion. 






2 Kan chat dong dien trong chat dien phan :Dong dien trong chat dien 
phan la dong chuycn deli co hifdng cua cac ion diftlng thco ehicu dien 
trifling va cac ion am ngiftlc chieu dien t rifting. 

3 Hien tUring during ci/c tan : 

r- Khi dien phan dung dich muoi kini loai vdi cife discing lam hang chinh 
kim loai ay, thi cifc diftlng hi mon dan, ngifdi ta goi la hien tiftlng diftlng 
cifc tan. 

> Khi co hien tiftlng dicing cifc tan, dong dien trong chat dien phan tuan 
theo dinhh luat Om giong nhifdo"i vdi doan mach chi co dien trd thuan 

<"T> 

4 Binh luat Fa-ra-day ve dien phan : 

a) Binh luat 1 Fa-ra-day ve dien phan : Khoi lifting m cua chat difcfc giai 
phong d dien cifc cua binh dien phan ti le vdi dien lifting Q di qua dung 
dich dien phan. m = k.Q 
He so" ti le k duftlc goi la diftlng lifting dien hoa. 
h) Binh luat II Fa-ra-day ve dien phan : Diftlng lifting dien hoa k cua mot 

A 

nguyen to ti le vdi difclng lifting gam — cua nguyen to do. 

n 

, A 1 A 
n F n 

> A la khoi lifting mol nguyen tuT. 

-> n la hoa tri cua chat difdc giai phong. 

> F = 9,65.10 7 (C/kmol) goi la so Fa-ra-day. 

c) Cong thifc Fa-ra-day ve dien phan : m - 

n n 

> Khoi lifting m do hang gam (g). 

> Gifting do dong dien I do bang ampe (A). 

> Thtli gian t do hang giay (s). 

5 - Lfng dung : 

> Luycn kim : Nau dong, nhom, Mg,. . . 

> Ma dien : Bung phtftlng phap dien phan de phu mot ldp kim loai len 
nhu’ng do vat hang kim loai khac. 

> Due dien. Dieu che hoa chat: Clot, Xut,. . . 
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B - BAI TAP TRAC NGHIEM 

• • 

1 - Chat nao sau day la chat dien phan ? 

A. Cac dung dich bazd C. Cac dung dich muoi 

B. C£c dung dich axit 

D. Dung dich axit, dung dich muoi, dung dich bazd. 

2 - Trong cac dung dich dien phan hat tai dien : 

A. chi la cac ion am. B. chi la cdc ion difdng. 

C. chi la electron tif do. D. la cac ion difdng va ion am. 

3 - Khi dung dich chat dien phan d&t trong dien trifdng do mot nguon dien tao ra 

thi: 


A. Trong dung dich dien phan co dong dien chay qua. 

B. Cac ion am chuycm dong ngifdc chieu dien trifdng. 

C. Cac ion di/dng chuyen dong theo chieu dien truing.* 

D. Co ca ba d&c diem neu trong A, B, C. 

4 - Dien phan mot muoi kim loai, hien tifdng difdng cifc tan xay ra khi : 

A. Catot lam b&ng chinh kirn loai cua muoi. 

B. Hieu dien the" gi£?a catot va anot rat ldn. 

C. Anot lam b&ng chinh kim loai cua muoi 

D. Dong dien qua binh dien phan di tif anot sang catot. 

C - DAP AN TRAC NGHIEM 

1- Chpn dap an : D. Dung dich axit, dung dich muoi, dung dich bazd. 

2 - Chpn dap an : D. la cac ion difdng va ion am. 

3 - ChQii dap an : D. co ca ba dac diem neu trong A, B, C. 

4 - Chpn dap an : C. anot lam b&ng chinh kim loai cua muoi. 

D - BAI TAP CO BAN 


1 - Be tach dong ra khoi mot hon hdp ran chtfa 12% tap chat khac ngifdi ta dun£ 
thanh hon hdp nay lam cifc difdng cua binh dien phan difng dung dich CuS0 4 
Hieu dien the" giifa hai cifc la U = 6 V. Tinh dien nang tieu hao de xu' ly lk£ 
hon hdp. 

GIAI 


Khoi lifdng dong co trong thanh : m Cu = — 0,88.1 = 0,88kg 

Binh luat Faraday : m = —-—q=> 880 = —-—. — q q = 26 54.10 3 C 

96500 n 96500 2 M 

Bien nang tieu hao de xuf ly 1kg hon hdp : 

W = qU = 2654.10 3 .6 = 15923kJ = 4,42kWh 
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2- Dien phan dung djch H 2 S0 4 vdi cac dien cu'c platin, ta thu ddflc Khi hydro va 
oxi d cac dicn cut. Tinh the tich khi thu ddflc d mdi dicn cu'c (d dieu kien ticu 
chuan) neu dong dicn qua binh dicn phan co eddng do I = 10A trong thfli gian 
t = 32 phut 10 giay. 

GIAI 

Khoi Idling Oxi giai phong d cut ddflng : 


m o = 


— 1 —. —q = —-—.—.10.(32.60 + 10) - l,6g 
96500 n 96500 2 


The tich oxi thu ddflc : V n = —.V = — .22,4 = 1.121 

' M 32 

Khoi ldflng hidro giai phong d cu'c ddflng : 

m H = ——. —.I.t = —L-.-.10.(32.60 +10) = 0,2g 
H 96500 n’ 96500 1 

1’hc tich hidro thu duffle : V H = -^-.V = —— .22,4 = 2.241 

M’ 2 

3- Mot nha may dung phdflng phap dicn phan de san xuat hidro. Hieu dicn the cT 
hai cu'c binh dicn phan la 2 V va san lifting cua nha may la 56m Vh (dieu kien 
tieu chuan). Tinh cong suat dien can thiet cho san suat. 

GIAI 

Khoi Idling hidro san xuat trong 1 giay : 


m V 
t ~tA 6 


-.M = 


3600.22,4.10 


— .2 = l,388g/s 


Cddng do dong dien 1 qua binh dien phan : 

m =—1—.—II => 1,388 = —-.-I 
96300 n 96500 1 

=> I = 134.1 O'A 

Cong suat dicn can thiet cho san suat: P = U.I = 2. 134.10 3 = 268.10 3 W 

4- Mot tarn kim loai ddflc dem ma niken hang phdflng phap dien phan. Tinh 
chicu day cua ldp niken tren tarn kim loai sau khi dien phan 30 phut. Biel 
dien tich be milt kim loai la 40cm 2 , cddng do dong dien qua binh di^n phan la 
2A, niken co khoi lifting rieng D = 8,9.10 3 kg/m 3 , A = 58, n = 2. Coi nhd niken 
bam deu tren mat tarn kim loai. 

GIAI 

Goi S la tiet dien cua ldp ma. 

The tich ldp ma : V = S.h 

Khoi Idling niken bam vao tarn kim loai : m = D.V = D.S.h 
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Binh luat Faraday : m=-.—I.t => D.S.h =-. — It 

96500 n 96500 n 

1 58 

8,9.10 1 2 3 .40.10 1 * .h =-. — 2.30.60 => h = 0,03mm 

96300 2 


Bai toan 3 : DONG DIEN TRONG CHAT KHI 
A - GIAO KHOA TRONG TAM 

1 - Sitphong dien trong chat khi : Khi bi dot nong, khong khi trd nen dan 

dien, co dong dien chay qua khong khi ttr ban no sang ban kia. Do la si/ 
phong dien trong chat khi. 

2 - Ban chat dong dien trong chat khi: Ban chat dong dien trong chat khi la 

dong chuyen ddi co hudng cua cac ion diTdng cung chieu dien trirdng va 
cac ion am cung cac electron ngu'dc chieu dien trudng. 

3 - Sitphu thuoc cua ciiitng do dong dien trong chat khi vao hieu dien the ; 

* Bac tuyen von - ampe khong phai 
la du’dng thang. Nen dong dien 
trong chat khi khong tuan theo dinh 
luat Om. 

* Khi tang dan hieu dien the^ bat dau 
tit U = 0 den U = U c . St i phong dien 
chi xay ra khi c6 tac dung cua tac 

I nhan ion hoa. Bo la sif phong dien 
khong ti/ lire. 

| * Khi U > U b thi I = I b h du U tang. NhiT vay dong dien trong chat khi dat 

gia tri b^o hoa (Ibh). 

* Khi U > U c thi ciTdng do dong dien tang vot len. St/ phong dien dude 
duy tri khong can tac nhan ion hoa goi la sir phong dien ur It/c. 

4 - Cac dpngphong dien trong khong khi dap suat thitdng : 

a) Tia lufa dien : 

> Bat mot hieu dien the ldn (ciTdng do dien trirdng E > 3.10 6 V/m) giiTa 
hai dien ct/c d trong khong khi se xuat hien sir phong dien thanh tia, 
goi la tia lufa dien. 

> Bac diem : 

* Ngoan ngeo khong co hinh dang xac dinh. 


1(A) 
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* Tia lufa dien thifdng kem theo tieng no, anh sang choi va mui 
o/on . 

* Khong lien tuc. 

* Tia lufa dien c6 the phong qua dien moi. 

> Dicu kien : cutfng do dien trtfdng giu'a hai ciTc phai ldn hdn mot gia 
tri nhat djnh nao do tuy chat dien moi. 

> Nguyen nhan : su'ion hoa do va cham va ion hoa do buTc xa phat 

ra trong tia lute dien. ' 

b) Set: 

> Set la tia lufa dien khong lo phat sinh do su* phong dien giu'a cac dam 
may tich dien trai dau hoac giu'a mot dam may tich dien vdi mat daft. 
Kem theo set la tieng no goi la sain hoac tieng set. 

> Lfng dung : Khoan, cat kim loai. 

c) Ho quang dien ; 

> Phong dien ho quang la qua trinh phong dien tiT life xay ra trong 
chat khi ft ap suat thuftng hoac ap suat thap, giu'a hai dien ciTc co 
hieu dien the" khong ldn. Ho quang dien co the kem theo toa nhiet 
va toa sang rat manh. 

> Dac diem ho quang dien giu'a hai thanh than : 

* Ca hai dau thanh than deu phat anh sang choi. 

* Lufdi licm sang yeu hdn nhtfng lai rat nong. 

* Dau thanh than duTcfng bi lom vao do bi an mon. 

> Ho quang dien : Co the xuat hien giu'a hai dien cure kim loai. 

> Ung dung : han dien va thSp sang. 


B - BAI TAP TRAC NGHIEM 

1- Khi chat khi bj dot nong, cac hat tai dien ton tai trong chat khi: 

A. Electron, ion dtfdng va ion am. B. Chi la electron. 

C. Chi la ion am. D. Chi la ion difOng. 

2 - De tao ra su' ion hoa chat khi, lac nhan ion hoa co the la : 

A. Dung tia Rdnghen lac dong vao moi trtfdng khi. 

B. Dung tia tuf ngoai tac dong vao moi truing khi. 

C. Dung luTa nung nong chat khi. 

D. Ca A, B va C deu dung. 
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3 - Ban chat dong dien trong chat khi la dong chuyen ddi co hift'lng cua : 

A. Cac ion am B. Cac ion diftlng. 

C. Cac electron tiT do. D. G~c electron va cac ion. 

4 - Qua trinh phong dien trong chat khi thtfftng co kem thco sir phat sang. 

Nguyen nhan la : 

A. Do sir ion hoa chat khi. 

B. Electron va cham vdi cac phan tu* khi hoac vdi cac ion difttng lam cac phan 
tu* chuyen sang trang thai kich thich, nang lifting chung nhan diftlc se dutlc 
giai phong difdi dang dnh sang. 

C. Electron chuyen dong vdi van toe ldn tao ra nhiTng vet sang phia sau 

D. Cac hat tai dien nhan them nang lifting va tir phat sang. 

c - dAp an trAc nghiem 


1. - Chpn dap an : A. electron, ion diftlng va ion am. 

2. - Chon dap an : D. Ca A, B va C deu dung. 

3. - Chon dap an : D. cac electron va cac ion. 

4. - Ch^n dap an ;B. electron va cham vdi cac phan tu' khi hoac vdi cac ion 
diftlng lam cac phan ti3r chuyen sang trang thai kich thich. nang lifting chung 
nhan dutc se diftlc giai phong dirdi dang anh sang. 

D - 3AI TAP CO BAN 

1- Mot dong dien dude tao ra trong mot ong chda khi khi co mot hieu dien the 
du cao gifra hai dien cut cua ong. Chat khi bj ion hoa : ate electron chuyen 
dong ve dien cut diftlng va cac ion diftlng ve cut am. Hoi do ldn va chieu 
dong dien trong mot ong phong dien chtfa hidro trong do 3,1.10 lx elcctr6n va 
1,1.10 IX proton chuyen dong qua mot tiet dien cua ong trong mdi giay. 

GIAI 

Chieu dong dien trong mot ong phong dien tu* cut diftlng sang cut am ciia ong 
(chieu chuyen dong cua cac ion diftlng ). 

Cufdng do dong dien qua ong : 


{ _ q _ (n e + n,)c _ (3,1.10 IX 4- 1,1.10 1 * )1,6.10" 


= 0,672A 


t t 1 

2- Gan qua Bat mat do proton trong gio Mat Trdi bang 8,70cm' 3 va van toe ciia 
chung blng 470km/s. 

a) Tim mat do dong cua cac proton do. 

b) Neu tu* trufong cua qua Bat khong lam lech chung thi cac proton se dap 
vao m$t dat. Hoi dong dien tong cong ma qua daft nhan diftlc khi do b%ng 
bao nhieu ? 
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GUI 

a Mat do dong cua cac proton trong gio Mat Trcli : 

j = n.e.v = 8.70.1 ()'\ 1.6.10 '''.470.1 ()' = 6,54. l()’ 7 A/m 2 
b; Dien tich tiet dien lhang cua mat dat: 

s = tiR 2 = 3,14.(64.1 oV = 1.286.10 M m 2 
CuV'Jng do dong dicn : I = j.S = 6,54.10 .1,286,1() 14 = 8,41.10 7 A 


Bai toan 4 : DONG DIEN TRONG CHAN KHONG 
A - GIAO KHOA TRONG TAM 



Catot A no t 
K A 


1 - Dong dien trong chan khong : 

a) Biol dien tu* : ong thuy tinh hoac kim loai di/dc 
hut chan khong den ap suat 10' 6 —» 10' 7 mmHg, 
co hai dien cut. Catot la mot ong kim loai hinh 
tru, hen trong ong la day dot diTdc dung de 
lam nong catot. A not thuftng cung la mot ong 
hinh tru bang kim loai dong dang vdi catot. 

b) Ban chat dong dien trong chan khong : 

r Khi cung cap cho cac electron nang lifting can thiol thl chung co the 
bift ra khoi kim loai. Trong thi nghiem ta dung nhiet nang non catot 
phat xa nhiet electron. 

y Khi ta dat mot hicu dien the" vao giQ'a anot va 
catot, neu phan cufc thuan (cifc difting noi anot, 
cut am noi catot) thi do trie dung nhiet cua dien 
trtfcfng, cac electron chuyen dong ve anot trong 
mach xuat hicn dong dien. 

'y Ban chat dong dien trong chan khong : la dong 
chuyen ddi co htfdng cua cac electron but ra tif 
catot bi nung nong. 

2 - Si/phu thiioc cua ciiitng d() dong dien trong ^ ^ 

chan khong vao hieu dien the : 

y Dong dien trong chan khong khong * bhl 

A 

tuan theo dinh luat Om. 

y Khi U > U b thi 1 = Ibh • cufrng do dong 
dien qua ong dat gia tri ldn nhat goi la 
cirdng do dong dien bao hoa. O U h U(V) 
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> Nhiet do catot cang cao (T > T) thi ctfdng do dong dien bao hoa (I bh ) 
cang ldn. 

> Diot chan khong dude dung de bien doi dong dien xoay chieu thanh 
dong dien mot chieu . 

> Dong dien chay trong diot chan khong chi theo mot chieu tu' andt den 
catot. 

3 - Tia catot: 

t* 

a) Cach tao : Dung mot ong thuy tinh co gan hai dien ctfc A va K, ap suat 
trong ong khoang 10' 3 mmHg. A va K dufdc noi vdi nguon dier cao the" 
thi am ci/c se phat mot chum tia am cut. 

b) Cac tmh chat cua tia am c\ic : 

> Tia catot phat ra vuong goc vdi be m^t am ctfc. 

> Mang nang lutfng. Kich thich si i phat quang ; lam den kinh aah ; lam 
n6ng vat. 

> C6 kha nang xuyen, co t^c dung hoa hoc ion ftoa khi. 

> Bi lech trong dien trifdng va tit tri/dng. 

> Van toe cd 10 7 m/s nen khi dap vao mot vat bat ky, se Uo ra tia 
rdnghen. 

c) Cng dung : trong den hinh cua may thu hinh, tao ra tia X 

4 - Ong phorig dien tit: 

> Set do cau tao nhir hinh ve. Ben trong la 
chan khong. Mat trurdc co man huynh 
quang. Trong phan co ong co nguon phat 
electron, day dot nong, catot, cac cite dieu 
khien va ano"t. 

> Sit dung : may thu hinh, dao dong ki dien tuf. 

B - BAI TAPTRAC NGHIEM 

1 - Tia. catot thxtc chat la : 

A. D6ng cac hat mang dien tich am. 

B. Dong cac hat mang dien tich di/dng. f 

C. Dong cac hat mang dien chuyen dong trong dien trufdng. 

D. Dong cac hat electron but ra tir catot chuyen dong vdi van toe ldi. 

2 - Chan khong la moi tri/dng : 

A. Chi co cac phan tur trung hoa. 

C. Khong co hat tai dien. 
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B. Khong co mot phan tu kii nao. 
D. Co ap suat rat thap. 




3- Chon can dung. 

A. Dong dien trong chan khong khong ton tai ngay ca khi giu'a hai dien cifc 
co hieu dien the khac khong. 

B. Ct/dng do dong dien trong chan khong ti le vdi hieu dien the giu'a hai dien 
cure. 

C. Hat tai dien trong chan khong la electron va cac ion. 

D. Dong dien trong chan khong chi chay theo mot chieu nhat dinh tuf catol 
sang a not. 

4- C ’au nao dudi day noi vc dieu kien de co dong dien chay qua diot chan khong 

la dung ? 

A. Chi can nung nong do catot K bang dong dien, sau do noi anot A vdi catot 
K qua mot dien ke hoac mot von ke. 

B. Chi can noi anot A vdi vtfc dufdng va catot K vdi cut am cua nguon dien 
ngoai sao cho giu'a anot va catot co hieu dien the Uak > 0 vdi tri so" kha 
ldn. 

C. Trifdc tien phai nung nong do catot K bang dong dien, sau do noi anot A 
vdi vifc difdng va noi catot K vdi cut am cua nguon dien ngoai sao cho 
giu’a anot va catot cd hieu dien the" U A k > 0 vdi tri tuyet dot kha ldn. 

D. TruTdc tien phai nung nong do catot K bting dong dien, sau do noi anot A 
vdi vifc am va noi catot K vdi cut dutfng cua nguon dien ngoai sao cho 
giu’a anot va catot co hieu dien the U AK < 0 vdi tri tuyet do"i kha ldn. 

C - DAP AN TRAC NGHIEM 

1. - Chon dap an : D. dong cac hat electron btft ra ti i catot chuyen dong vdi van 

toe ldn. 

2. - Chon dap an : D. cd ap suat rat thap. 

3. - CtiQii dap an : D. Dong dien trong chan khong chi chay theo mot chieu 

nhat dinh tu* catot sang anot. 

4. - Ch(m dap an : A. Chi can nung nong do catot K bang dong dien, sau do noi 

anot A vdi catot K qua mot dien ke hoac mot von ke. 

D - BAI TAP CO BAN 

1- Chtfng minh rang van toe troi v, r cua electron chuyen dong trong dien tru'dng 

giu’a anot A va catot K cua diot chan khong diTdc tinh theo cong thurc 

2ell - 

v tr =(-) 2 , vdi m la khoi luTdng va e la do ldn dien tich cua electron, con U 

m 

1;\ hieu dien the" giu'a anot A va catot K. 
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GIAI 


Binh H dong nang : 


mv ?r 

2 




2- Van toe troi cua electron chuyen dong trong dien trifling giu'a anot va catot 
cua diot chan khong v, r = 2,7.10 7 m/s. Tinh hieu dien the" U giu'a anot va catot. 
Electron co khoi lifting m = 9,1.10 31 kg va mang dien tich - e = - 1,6.10 |y C. 
Coi rang electron bay ra khoi catot vdi van toe v (l = 0. 

GIAI 

mv“ 

Binh li dong nang : —— = eU 


9,1.10~ 3i .(2,7.10 7 ) 2 

2.1,6. K) -19 


= 2073V 


Bai toan 5 : DONG DIEN TRONG CHAT BAN DAN 
A - GIAO KHOA TRONG TAM 

1 - Ban dan va dac tinh cua ban dan : 

a) Ban dan : Nhtfng chat ma electron hoa tri lien ket liTdng dol chat vdi loi 
nguyen lit. Chung khong the xem la kim loai hay dien moi. 

Thi du : Si, Ge, Te, Se, oxit kim loai . . . 

b) Bac diem : 

> Bien trd suat giam rat nhanh khi nhiet do tang. 

> Lien ket giu'a hai nguyen tur trong tinh the la lien ket cpng hoa tri . 

c) Hat tai dien trong ban dan: 

> Electron va 16 trong . 

> Be tao dddc mot cap electron - 16 trong can co mol nang lifting goi la 
khe nang lu'dng E c cua chat ban dan . 

2 - Si/dan dien cua ban dan tinh khiet: 

> Neu trong mang tinh the co mot loai nguyen tu’ (Si), thi ta goi do la ban 
dan tinh khiet. 

> Mat do electron td do va mat do 16 trong luon bang nhau. Ban dan tinh 
khiet con dufdc goi la ban dan loai i. 

> Bong dien trong ban dan tinh khiet la dong chuyen ddi co hifdng cua 
electron ti/ do ngtfdc chieu dien trifdng va 16 trong cung ehieu dien 
tri/dng. 
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> Do dan dien cua ban dan tinh khiet tang khi nhiet do tang. 

> Cap electron - 16 trong con phat sinh khi ta chieu anh sang co bifdc 
song thich hop vao ban dan. Do do. dicn trd suat cua ban dan giam khi 
co anh sang thich hop chieu vao. do la hien lifting quang dan. 

3 - Sif dan dien cua ban dan tap chat : Ban dan tap chat : ban dan ma hat tai 

dicn chu yen do lap chat sinh ra. 

a) Ban dan loai n : nguyen tur tap chat co nhieu electron hoa trj hdn 
nguyen tif ban dan. Mat do electron ldn hOn nhieu so vdi mat do 16 
trong. Phan tufdan dicn ccf ban la electron. 

b) Ban dan loai p : Chat ban dan ma mat do 16 trong ldn hdn nhieu so vdi 
mat do electron. Phan tur dan dien cd ban la 16 trong. 

> Lull y : SuT dan dien cua ban dan pha lap chat hau nhir khong phu thuoc 
vao nhiet do. 

4 - L&p chuyen tiep p - n : 

a) Ldp tiep xuc gitTa hai loai ban dan p va n. 

Khi co hai loai ban dan n va p tiep xuc vdi nhau thi do si/ khuyech tan, 
cac electron tif n sang p,con 16 trong [\f p sang n, lam cho sat hai ben 
cua ldp tiep xuc mien n tich dien difdng con mien p tich dien am.Tao ra 
mol ldp dan dien rat kern goi la ldp ngan. Ldp ngan co tinh dan dien 
mot chieu tu' p sang n 

b) Tinh dan dien mot chieu cua ldp tiep xuc p - n : 

> Noi hai dau mau ban dan p - n vao mot nguon dien mot chieu ben 
ngoai, sao cho ci/c difdng cua nguon noi vdi ban dan loai p con ci/c am 
noi vdi ban dan loai n. Trong mach co dong dien co cifdng do diTdng 
goi la dong dien thuan. 

> Doi ci/c cua nguon dicn, dong dien trong mach raft nho. Goi la dong 
dien nguroc. 

> Ldp tiep xuc p - n co tinh dan dien chu yeu theo mot chieu l\i p sang n. 

c) Dae irufng von-ampe cua ldp chuyen tiep p-n 

5 - Biot ban dan : Dung cu ban dan co mot ldp tiep xuc p - n. 

Ki hieu : ■ 


Diot chinh lufti : Thtfdng dung de chinh lifu dong dien xoay chieu 
thanh dong dien mot chieu. 
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6- Tranzito: 

a) Cau tao : La dung cu ban dan du’dc cau tao tuT 3 phan, c6 tinh dan dien 
khac nhau. 

Thi du : Tranzito n - p - n hoac tranzito p - n - p. 

b) Hoat dong : 

> Phan gitTa cua tranzito goi la cifc goc hay badd (B), mot phan ben canh 
goi la cifc phat hay emetd (E) phan kia goi la cifc gop hay colectd (C). 
Cifc B day cd pm dien trd suat ldn. 

> Tranzito dung trong mach : khuech dai dao dong, may phat dao dong. 


B - BAI TAP TRAC NGHIEM 

• • 

1 - Doi vdi chat ban dan noi chung, dien trd suat co gia tri : 

A. Khong thay doi theo nhiet do. 

4 

B. Nho hdn so vcfi kim loai. 

C. Trung gian giCTa kim loai va dien moi. 

D. Ldn hdn so vdi dien moi. 

2 - Chon cau sai : 

A. Tinh chat dien cua ban dan phu thuoc rat manh vao cac tap chat co mat 
trong tinh the. 

B. 6 nhiet do thap, ban dan dan dien rat kem nhir chat dien moi. 

C. O nhiet do cao, ban dan dan dien kha tot nhu’kim loai. 

D. Dien trd cua chat ban dan hau nhir khong thay doi theo nhiet do. 

3- Trong ban dan tinh khiet, loai hat tham gia vao qua trinh dan dien la : 

A. Lo trong. B. Elctron tifdo. 

C. Cac ion di/clng va ion am. D. Ca electron tu' do va lo trong. 

4 - Ldp chuyen tiep p - n : 

A. Co dien trd rat nho. 

B. Dan dien tot theo mot chieu tif p sang n. 

C. Chi co dong dien chay theo chieu tir n sang p. 

D. Khong co dong dien chay qua. 

C- BAP AN TRAC NGHIEM 

1- ChQti dap an : C. Trung gian giffa kim loai va dien moi. 

2- Chpn dap an : D. Dien trd cua chat ban dan hau nhuf khong thay doi theo 
nhiet do. 

3 - Chpn dap an : D. Ca electron tif do va lo trong. 

4 - Chgn dap an : B. Dan dien lot theo mot chieu th p sang n. 
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D - BAI TAP CO BAN 

O nhiet do phdng, ban dan si lie c6 mat do hat tai dien n, = 2,4.10 m' . Tinh 
mat dp electron n n va mat do 16 trong p n trong ban dan silic khi pha tap 
photpho vdi mat do n (1 = l,2.10 :o m \ Cho biet silic co 4 electron hoa tri, 
photpho co 5 electron hoa tri va m6i nguyen tur photpho deu cho mot hat tai 
dien (electron). 

GIAI 

Doi vdi ban dan loai n ngufdi ta co cong thde : 
n n .p„ = nf = (2.4.10 IA ) 2 =5.76.10 12 

Moi nguyen td photpho cho mot hat tai dien (electron) nen mat do electron n n 
trong ban dan silic pha tap photpho se bang mat do tap donP nj, tdc la : 

n n = nj = 1,2. lO J, m”* 

Mat do lo trong trong ban dan bang : 


n i 

Pn = — = 


5,76.10 


32 


\20 


= 4.8.10 l2 nT 3 


P p 1.2.10- 

2- Mot tiep giap pn gitfa hai vat lieu ban dan khac nhau dudi 
dang cac tru giong nhau vdi ban kinh 0,165mm nhu 1 htnh 
ben. Trong mot dng dung, co 3,50.10 1 Electron chay qua ldp 
tiep giap trong Is td mien n sang mien p va 2,25.10 15 lo 
trong chay qua trong Is tuf mien p sang mien n. (Mot lo 
trong co tac dung nhtf mot hat mang dien tich +1,60 10 ,9 C). 
Hoi dong tong cong va mat do dong ? 

GIAI 

CiTdng do dong dien chay qua ldp tiep xuc : 



_ q _ N, +N 2 _ (3.5.10 15 +2,25.10' J ).i,6.10 


\-!9 


I =- =- 

t 


t 

\-3 


1 


= 0,92.10 A = 0,92mA 
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CHl/dNG IV - TCrTRircfNG 


Bai toan 1 : Tlf TRUING 


A - GIAO KHOA TRONC TAM 


1 - LUc tie: 

> Ttfdng tac : gitfa hai nam cham hoac gitfa mot nam cham va mot dong 
dien hoac gitfa hai dong dien goi la lifting tac ti X. 

> Ttfdng tac ttf la ttfdng tac gitfa hai dicn tich chuyen dong (hai dong 
dien) ngoai ttfdng tac tlnh dien va ttfdng tac hap dan gitfa ehung. 

> Ltfc ttf la ltfc ttfdng tac gitfa nam cham vdi nam cham, gitfa mot nam 
cham va mot dong dien, gitfa dong dien vdi dong dien. 

2 - Tie tri/i/ng : 

> Xung quanh mot nam cham hay mot dong dien ton tai ttf trtftfng. 

> Ttf trtfdng la mot dang vat chat ma bieu hien cu the la sir xuat hien lire 
ttf tac dung len mot nam cham hay mot dong dien dal trong khoang 
khong gian co ttf trtfdng. 

> Tai mol diem trong khoang khong gian co ttf trtfdng, htfdng cua ttf 
trtfdng la htfdng Nam - Bac cua vi tri can bilng cua nam cham nho dtft 
tai do. 

y Cam tfng ttf : phtfOng cua nam cham thtf nam can bang tai mol diem 
trong ttf trtfdng la phtfdng cua veetd cam tfng ttf B cua ttf trtfdng tai 
diem do. Qui tfdc lay chieu ttf ctfc Nam sang ctfc Bac cua nam chain 

thtf la chieu cua B 

3 - Duifiig siic til: 

> Dinh nghia : Dtfdng stfc ttf la dtfdng dtfdc ve sao cho tiep tuyen tai bfu 
ki diem nao tren dtfdng cung trung vdi htfdng cua veetd cam tfng ttf tai 
diem do. 

> Tinh chat: 

5,5 Qua mot diem chi co the ve dtfdc mol va chi mot dtfdng stfc. 

* Cac dtfdng stfc ttf khong cat nhau. 

* Dtfdng stfc ttf la nhtfng dtfdng cong kin.Trong trtfdng hdp nam cham, 
d ngoai nam cham cac dtfdng stfc ttf di ra ttf ctfc Bac, di vao d ctfc 
Nam cua nam cham. 

* CJ cho nao ttf trtfdng manh thi dtfdng stfc ttf phan bo day. 
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4 - Tit tritifng deu : 

Mot tif trifling ma vectd cam u'ng tit bang nhau tai moi diem goi la tit 
trufiing deu. 

B - BA! TAP TRAC NGHIEM 

1 Tinh chat cd ban ciia tif trifling la : 

A. Ta«c dung life hap dan len vat dat trong no. 

B. Ta<c dung life dien len mot dien tich. 

C. Ta<c dung life tCf len hat mang dien. 

D. Ta<c dung life tCf len nam chain hay dong dien dat trong no. 

2- Xung quanh dien tich chuyen dong luon ton tai : 

A. Mot trifling chan khong. B. Chi duy nhat dien trifling. 

C. Ca dien trifling lan tCf trifling. D. Chi duy nhat tif trifling. 

3- Ouv ufdfc nao sau day la sai. Khi noi ve cac difdng stfc tif: 

A. Co the Celt nhau. 

9 

B. Co the la difilng cong khep kin. 

C. Ve day hdn d nhifng eho tuf trifdng manh 

D. Co chieu di ra tif cifc Bac, di vao eifc Nam. 

4- Tif trufdng deu co cac difilng su'c.tu': 

A. Khiep kin. B. Co dang thang. 

C. Linon luon co dang la difdng iron. D. Song song va each deu nhau. 

C - DAP AN TRAC NGHIEM 

1 - Chym dap an : D. tac dung life tif len nam chain hay dong dien dat trong n6. 

2- Chpn dap an : C. ca dien trifling lan tif trifling. 

3- Clipn dap an : A. co the cat nhau. 

4- Ch(m dap an : D. song song va each deu nhau. 

D - BAH TAP CO BAN 

1 - Co hiai thanh kim loai giong het nhau, mot thanh da bi nhiem tif con lhanh 
kia thfi khong. Neu khong dung mot vat nao khac, co the xac djnh lhanh nao 
da bi mhiem tif khong ? Hay trinh bay each lam do. 

GIAI 

Tif trufdng cua thanh nam cham chif T manh nhat 
d hai dau va yeu nhat d khoang giCTa thanh, nen 
ta dat hai thanh vuong goc nhau dau thanh nay 5 
gitfa tihanh kia. Xay ra hai trifdng help : 
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> Hai thanh hut nhau rat manh thi thanh dat nam 
ngang la thanh sat, thanh c6 dau dat vao chinh 
gitfa thanh kia la thanh nam cham (Hinh tren). 

> Hai thanh gan nhif khong hut nhau thi thanh dat 
nam ngang la nam cham, thanh co dau dat vao 
chinh gitfa thanh kia la thanh sat. (Hinh dtfdi). 

2 - Hay neu mot phifdng an ddn gian de chtfng to xung quanh dong dien c6 tu* 
trtfdng. 

GIAI 

D5t mot kim nam cham tren true quay, thang ddng roi difa vao vung khong 
gian gan dong dien, kim bj lech khoi hudng Nam - Bac chtfng to vung khong 
gian do co ttf trudng. Ngtfdc lai neu di chuyen nam cham ra xa dong dien thi 
kim nam cham chi dung hudng Nam - Bac. 



3- Trong mien nao cam tfng ttf cua hai dong dien l| va U cung hudng. 

. __^ _ GIAI I 

Ap dung qui tac ban tay phai ta tim I I, T jv 


dude chieu cua ttf trtfdng nhtf hinh ve. 

Dtfa vao hinh ve : 

* Mien I va III : cam tfng ttf 
cua hai dong dien I| va I 2 
ngude hudng. 

* Mien II va IV : cam tfng ttf 
cua hai dong dien I| va I 2 
cung hudng. 


II III 



4- Xet ttf trtfdng gay bdi nam cham NS va ve hu'dng cua ttf trudng tai cac d.em 
A, B, C, D nhtf hinh dtfdi. Trtfdng hdp nao ve dung ? 



D 

Budng cam tfng ttf vao ctfc Nam va ra khoi ctfc Bac nen trtfdng hcfp> E ve 
dung. 
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Bai toan 2 : Ll/C Tl/. CAM U'NG Tl/ 


A - GlAo KHOA TRONG TAM 

1 - Life tif F tac dung len doan dong dien (I la cifdng do dong dien qua 

doan day dan MN du nho thco chieu tur M den N) dat trong tif trifdng, tai 

vi tri co tu’ cam bang B 

> Phuring cua life tif: vuong goc vdi mat phang chu'a doan dong dien va 
cam dng tif B tai diem khao sat. 

>- Chieu cua life tCT: Dat ban tay trai sao cho cac difdng stfc tCT dam xuyen 
vao long ban tay, chieu tif co tay den cac ngon tay trung vdi chieu dong 
dien, thi ngon cai choai ra 90° chi chieu cua life tu* tac dung len dong 
dien. 

2 - Cam u'ng tif B : Tai moi diem trong khong gian co tif trifdng xac dinh mot 

I veetd cam u'ng tvf (tif cam) B : 

+ Co hifdng trung vdi hifdng cua tif trifdng. 

p 

+ Co do Idn : B =-, vdi F la do ldn cua life tif tac dung len phan tu* 

I/ 7 , sin a 

dong dien co do dai /, cufdng do dong dien I dal hdp vdi hifdng cua 
difdng stfc tif mot goc a. 

IN 

+ Ddn vi cam u’ng tif: He SI : Tesla ; ki hieu : T ; IT = - 

lA.m 

3 - Life tif F lac dung len phan tu* dong dien I.MN (I la cifdng do dong dien 

qua doan day dan MN du nho theo chieu tu* M den N) dat trong tCf trifdng, 
tai vi tri co tif cam bang B : 

DO Idn : F = I.(MN).B.sinla I ; a = (MN, B) 

4- Nguyen H chong chat tif trifdng : Gia suf ta co he n nam cham (hay dong 
dien), Tai diem M, tif trifdng chi cua nam cham thtf nhat la Bi, cua nam 

cham thd hai la B 2 .cua nam cham thd n la B n . Goi B la tif trifdng 

cua he tai M thi : B = B, + B 2 +... + B n 

B - BAI TAP TRAC NGHIEM 

1- Khi dat do;an day dan co dong dien vao trong tif trifdng co vectcJ cam u'ng tif 

B , life tif tac dung len day dan co phifdng: 

A. Nam doc theo true cua day dan. 
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B. Vuong goc vdi veetd cam u’ng tu* B . 

C. Vuong goc vdi day dan. 

D. VCfa vuong goc vcfi day dan, vufa vuong goc vcfi veetd cam u'ng [if B . 

2 - Khi doan day dan co dong dien trong lu' tru'dng dcu co vectcf cam u'ng tu* B , 

day dan khong chiu tac dung cua life tu* neu day dan do : 

—♦ —♦ 

A. Song song vdi cam u’ng tu* B . B. Vuong goc vcfi cam u'ng tir B . 

C. Hdp vdi cam u'ng tir B mot goc nhon. D.Hdp vdi cam tfng tCf B mot goc tu 

3- Theo quy lac ban tay trai thi li Sc t if tac dung len doan day dan mang dong 

dien : 


A. Co chieu hudng theo veetd cam u'ng tu' B . 

B. Chi vuong goc vdi doan day dan. 

C. Vuong goc vdi mat phang chda doan day dan va veetd cam u'ng tu' B 

D. Chi vuong goc vdi veetd cam u'ng tir B . 

4 - Mot day dan mang dong dien I dat trong tif tru’dng deu B , chiu tac dung cua 
lut tiT F. Neu dong dien trong day dan doi chieu con veetd cam u'ng tit B van 
. khong doi thi veetd life F se : 


A. Khong thay doi. B. Doi theo chieu ngiYdc lai. 

C. Quay mot goc 90°. D. Chi thay doi ve do Idn. 

C - DAP AN TRAC NGHIEM 


1- Chon dap an : D. vifa vuong goc vdi day dan, viTa vuong goc vdi veetd cam 
u'ng tir B . 

2 - CIiqii dap an : A. song song vdi cam tfng ttf B . 

3- Chon dap an : C. vuong goc vdi mat phang chtfa doan day dan va veetd cam 
u'ng tiT B 

4- Chyn dap an : B. doi theo chieu ngtfdc lai. 

D - BAI TAP CO BAN 

1- Xac dinh hu’cfng cua dong dien tfong day'dan thing dai vuong goc vJi t£r 
tracing B trong cac trUdng hdp sau : 


N 


© 

F 

Hinh 1 


N 


Hinh 2 


N 


Hinh 3 


B 
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B © . . . 

+ 

4- 

4- 

© B 

• • p • • 

+ 

4- 

- i 

4- 

i 

4- 

- » - 

• • • • 

4- 

F 

4- 

4- 


+ 

4- 

4- 

4- 


• • • 


Hinh 4 Hinh 5 

Qui irrfcchieu dong dien : 

* Dau ©: hie tir tien ra sau trang giay. 

* Dau 0: life tir tien ra trutfe trang giay. 

GIAI 

* Trufdng hop hinh thtf nhat. Tir cam B nam 
ngang htfdng tir trai sang phai. Ap dung qui 
tac ban tay trai ta tim diTdc dong dien 
htfdng thing dtfng ti i diTdi len tren nhiT hinh 
ve a. 

* Trirfdng hop hinh thuT hai. Cam (frig ti r B 
hiTdng thing dtfng tir diTdi len tren. Ap 
dung qui tac ban tay trai ta tim dude day 
dan nam ngang dong dien hiTdng tir phai 
sang trai nhiT hinh ve b. 

* Trifdng hdp hinh thtf ba. Cam u'ng tir. B htfdng 
thang dtfng tir tren xuong dtfdi. Ap dung qui tac 
ban tay trai ta tim dude day dan nlm ngang 
htfdng dong dien tir trong ra ngoai. 

* TrtfcJng hdp hinh thtf tir. Ap dung qui tic ban tay 
tr<ii ta tim dude day dan htfdng thing dtfng dong 
dien htfdng tir dtfdi len tren. 

* Trtfdng hdp hinh thtf nam. Ap dung qui tac ban tay trai ta tim dude day 
dan nlm ngang dong dien htfdng tu* trai sang phai. 

2- Mol tir trtfdng deu co do ldn 2,5.1 ()' 2 T hiTdng 
vuong goc vao trong so vdi mat phang giay 
nhiT hinh ve. Mot khung day hinh vuong 
ABCD canh a = 10cm dat trong mat phang td 
giay, co dong dien I = 20A chay qua cac canh 
nhiT hinh ve. Tmh tong Itfc tir tac dung len 
khung day. 


© 0 0 0 

© B |© © 

© © © 


© © © 
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GIAI 

Ap dung qui tac ban tay trai xac dinh difdc khung day ABCD chiu tac dung 
cua 4 life nhif hinh ve : 

* Life tif F, tac dung len doan day dan AB : 

F, = B.I./ = 0,10.20.2,5.10’ 2 = 5.10' 2 N 

* TifcJng tir : F 2 = F 3 = F 4 = F| = 5.10 2 N 

* Hdp life cua hai life F, ,F 3 : 

F i3 = F,'+ F 3 = 10.10' 2 N 

* Hdp life cua hai life F 2 ,F 4 : 

F 24 = F 2 + F 4 = 10.10- 2 N 

* Hai life F| 3 , F 24 vuong goc nhau 
tong life tif tac dung len khung : 

F = 7f^+F 2 2 4 =-y/o.l 2 +0.1 2 = 0,14N 

3 - Mot day dan thang MN dai / = 20cm, difdc treo bang hai day dan manh co 
khoi lifdng khong dang ke, khoi lifdng day MN bang 20g. Day MN dat trong 
tif trufdng deu co phifdng vuong goc vdi mat phlng xac dinh bdi MN va cac 
day treo co B = 0,10T. 

a) Cho mot dong dien cifdng do khong doi I| chay 
qua day. Xac djnh I| de sifc cang cua hai day treo 
deu bang khong. 

b) Cho mot dong dien khong doi, cifdng do 1 2 = 30A M N 

chay qua day dan theo chieu tif M den N. Xac 
dinh site cang cua moi day. 

GIAI 

Day MN chiu tac dung cua 4 lufc : 

* Trong life : P = m.g = 20.10'\i0 = 0,20N 

* Life tif tac dung len doan day dan : 

F, = B.I,./.sina =0,10.1, .0,2 = 0,021, 

* Hai life cang cua sdi day T, = T 2 = T 
a) Xet life cang day T = 0 : => P,F, ngifdc hifdng. Ap dung 

qui tic ban tay trai dong dien chay qua day dan theo chieu 
tif M den N. 

F, = P => 0,021, = 0,20 => I, = 10A 
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b) Xet dong dien chay qua day dan theo chieu 
tif N den M. Ap dung qui i&c ban tay trai 

—♦ - i 

=> P,F 2 cung hifdng. 

Life tu* tac dung Jen doan day dan : 

F 2 = 0.02I 2 = 0.02.30 = 0,60N 

Dieu kien can bang : P + F? = Ti + T? = 2T M 

=> T = (0,20 + 0,60) / 2 = 0,40N 
4 - Mot khung day dan khong bien dang hinh tam gi£c 
vuong tai A vdi AM = 8cm, AN = 6cm trong co dong 
dien cifdng do I = 20A dat trong mot tuf trifdng deu, cam 

tfng tif B co phifdng AN va B = 15.10' 2 T. Tinh li/c tif * 
tac dung len moi canh tarn giac. 

GIAI 

* Life tif tac dung len doan d£y dan AM : 

F, = B.LAM.sin90° = 15.10" 2 .20.0,08.1 = 0.24N 

* Khong co life tif tac dung len doan day dan AN vi cam tfng WB'sdhg song 
vdi AB (since = 0) 

* Life tif tac dung len doan day dan NM : 

F 2 = B.I.MN.sina 

tana=^^= —= — a »53,1° ==> sina = 0,8 
AN 6 3 

MN=,/aM 2 +AN 2 = n/s 2 + 6 2 = 10cm = 0,1m 




=> F 2 = 15.10' 2 .20 .0,1.0,8 = 0,24N 
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Bai toan 3 : Tl/TRU&NG CUA D6NG DIEN CHAY TRONG 

• % 

CAC DAY DAN CO DANG DAC BIET 

• • • 


A - GIAO KHOA TRQNG TAM 


1 - Tit cam B cua dong di?n thdng dai: 

> T ti trtfdng cua dong dien thang rat dai la nhtfng dtfdng tron dong tam 

nim trong m&t ph^ng vuong goc vdi day dan co dong dien va cd tam 

n&m tren ddng dien. 

> Chieu cua ti f trifdng diTdc xic dinh bdi qui t£c : 

* B&t biin tay phai sao cho ngon tay cai n&m doc theo day dan chi 
chieu ddng dien, khi do cic ngon tay khum lai cho ta chieu cua cac 
dvrdng sure tur. 

* B&t cai dinh oc doc theo day dan. Quay cai dinh oc sao cho nd tien 
theo chieu d6ng dien, thi chieu quay cua cai dinh oc la chieu cua 
c&c difdng stic tti. 

> ©6 ldn (ctfdng do): B = 2.10' 7 - 

r 

* l:\k ctfdng do d6ng dien qua day dan (A). 

* r :\h khoang c3ch tCr diem khao sat den day dan (m). 

2 - Tit tntifng cua dong di$n tron : 

> Chieu cua tuf trurdng difdc xac dinh bdi qui t^c : 

* Cic dtfdng stic tvr cua dong dien trdn co chieu di vao m$t Nam va di 
ra mat Bic cua dong dien tron ay. Mat Nam cua 

dong dien tron la mat khi nhin vao ta thay dong dien chay theo 
chieu kim dong ho con mat Bic thi ngiTdc lai. 

* Bat cai dinh oc doc theo true cua khung, quay cai dinh oc theo ch:eu 
dong dien trong khung, thi chieu tien cua c&i dinh oc la chieu cua 
cac difdng sure xuyen qua mat phing dong dien. 

> Bo ldn (ctfdng do): B = 2rc.l0" 7 ^ 

* R : la ban kinh dtfdng trdn ctia vdng day dan (m). 

3 - Tit tntifng cua dpttg di$n trong ong ddy: 

Cong thtfc tinh cam tfng tti : B = 47t.l(T 7 nI 
N 

* n = —: so vdng d&y tren 1m chieu d&i. 
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I 


Chu y: 

* Cac cong thtfc neu tren ap dung cho moi trtfdng chan khong hoac khong 
khi. 

* Neu xung quanh dong dien co mot moi trtfdng dong chat chiem day 
khoang khong gian thi thtfc nghiem cho biet luc do cam tfng ’.tf tai M co 
gia tri la : B’ = p.B 

p : la mot he so" goi la do ttf tham cua moi truing. 


B - BAI TAP TRXC NGHIEM 

1 - Chon cau sai. 

A. Trong ttf trtfdng deu, vectd cam tfng tuT ton tai moi diem deu bang nhau 

B. Cam tfng ttf la dai lifting vectcf 

C. Neu doan day dan co dong dien chay qua dat song song vdi cac dtfdng stfc 
tu* thi khong co ltfc tur tac dung len doan day 

D. Doi vdi nam cham thang, vectd cam tfng ttf tai moi diem luon ctfng 
phtfdng. 

2 - Doi vdi ong day dai co dong dien chay qua, ttf trtfdng trong long ong day co 

vectd cam tfng ttf B : 

A. co htfdng khong doi nhtfng do ldn thay doi theo vi tri 

B. nho nhat d hai dau 

C. ldn nhat tai diem.chmh gitfa 

D. nhtf nhau tai moi diem 

3 - Mot ong day dai mang dong dien gay ra tro rz long ong day mot ttf trtfdng 

deu. Neu cat di vtfi vong day nhtfng van duy tri dong dien nhtfcu thi cam tfng 
ttf trong 16ng ong day se : 

A. triet tieu B. tang C. khong thay doi D. giam 

4 - Dang dtfdng stfc ttf cua nam cham thing giong vdi dang dtfdng stfc ttf cua : 


A. dong dien trong cuon day. 

C. dong dien trong ong day dai. 


C- DAP AN TRAC NGHIEM 


B. dong dien tron. 
D. dong dien thing. 


1 - Chpn dap an : D, Doi vdi nam cham thing, vectd cam tfng ttf tai moi diem 


ludn cling phtfdng. 

2 - Chpn dap an : D. nhtf nhau tai moi diem 


69 









3 - CIiqh dap an : C. khong thay doi 


-7 N 

Do : B = 471.10 nl vcfi : n = — = const 

t 


B = const 


4 - Chpn dap an : C. dong dien trong ong day dai. 

D - BAI TAP CO BAN 

1- Mot day dan mang dong dien 40A, dat trong mot tt t trtfcJng ngoai deu 
8,0.10" 3 T. Sdi day vuong goc vdi tuf trtfdng nay. Xac dinh cac diem ma tai 
day tir trtfdng tong hdp bang khong ? 

GIAI 

Qui tfdc chieu dong dien : Dau © dong dien tien ra trtfdc trang giay. 

Xet diem M each day mot doan R. 

Cam ting ti t cua dong dien I tai M co 
htfdng nhtf hinh ve. Do Idn : 


I 


B 2 = 2.10 -7 — = 2.10" 7 .— 

2 R R 

Do tti trtfdng tong hdp b&ng khong. Nen Bj = B 2 

=> — = 8,0.10” 3 =>R = l,0.10~ 3 m - 1mm- 

R 


©■ 


i 

B 2 

M 

1 



B 


Vay cac diem M nhtf nhau nkm tren dtfdng thang song song vdi day dan each 
day la 1,0mm thi tCf trtfdng tong hdp b&ng khong. 

2- Mot day dong dai 100m, ben ngoai co phu mot lefp sdn edeh dien mong. Sdi 
day dtfdc quan thanh mot ong day dai 20cm, ban kinh 2cm. Hoi neu ctfdng do 
dong dien qua ong day la 1,5A thi tCf trtfdng ben trong ong day c6 cam ting tti 
Id bao nhieu ? Coi ring ede v6ng day sdt nhau. 

GIAI 

Chu vi mot vong tron : p = 2.7T.R = 2.3,14.0,02 = 0,1256m. 

So vdng day cua cuon day : N = — = —- = 796 

' p 0,1256 


Cam u'ng ttf B cua ong day : 

B = 47t.l0 -7 —1 = 4.3,14.10 -7 .—.l,5 = 7,5.10’ :i T 

1 0.20 

3- Hai day dan th^ng, dai, song song each nhau mot khoang co dinh d = 20cm 
Trong moi day co dong dien 50A chay qua. Xac dinh cam u'ng tti tai dien 
ndm trong mdt phing chtia hai day va each day thti nhat mot khoang 4cm 
Cho biet dong dien trong hai day cung chieu. 
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GIAI 

Qui ifdc chicu dong dien : 

* Dau © dong dien lien ra sau trang giay. 

* Dau 0 dong dien tien ra trudc trang giay. 

•} On 

a) Xet diem M thuoc dudng thang IjB va nam trong doan 1 1 1 2 : 
Cam tfng tu* cua dong dien I t tai M co 


hu'dng nh\i hinh ve. Do ldn : 

B =2.10“ 7 i = 2.1(r 7 .^- 

R, 0.04 


B, 


= 2.5.10 _4 T 




Cam dng tii' cua dong dien I 2 tai M co hu’dng nhif hinh ve. 
Do ldn : 


M 

B, 


h 

© 


B, =2.10~ 7 .—^ = 2.10“ 7 
R 


50 


2 0,2-0,04 


= 0.625.10~ 4 T 


Cam tfng tiT tong hop tai M : B = Bi + B 2 . Do B| > B 2 nen B cung hudng 
cua Bi. Do ldn : 

B = B, - B 2 = 2,5.1 O' 4 - 0,625.10~ 4 = 1,88. 10~ 4 T 


b) Xet diem N thuoc dirdng thang 1 1 1 2 va nam ngoai doan I jl 2 


Cam dng tCr tong hdp tai N 
cung hudng vdi Bi. Do ldn : 

B ~ Bi + B 2 = 2,5.10“ 4 + 0,625.10~ 4 


B, 


= 3,1.10" 4 T 

4- Mot sdi day dan rat dai cang thang, Lu' mot 
doan d khoang giffa day dude uoh lai thanh 
mot vong tron (H.Ve). Ban kinh vong tron 
day dan R = 2cm. Cho dong dien cu'dng do 
I = 15A chay qua day dan. Xac dinh cam 
u’ng l if tai tarn vong tron. 

GIAI 


N 


B; 


e- 





Qui ifdc chieu cam tfng ttf B : 

* Dau ©: cam tfng tCr hudng hudng vuong goc mat phang hinh ve va ra sau 
trang giay. 

* Dau © : cam tfng tu' hudng hu’dng vuong goc mat phang hinh ve v& ra 
trudc trang giay. 
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o 


Tai tarn O cua dufrng tron c6 hai cam 
ufng tit Bi,B 2 cua dong dien thang 
I, = I va dong dien tron I 2 = I. 

Cam u'ng tCr Bi cua dong dien thang 
dai 1 1 = I htfcfng nhirhinh ve. 

B, = 2.10 -7 — = 2.= 1,5.10 _4 T 
1 R, 0,02 


t/ 


\ 

’ \ 




B, 


:. N (B I 

) 


Cam u'ng tif Bi cua dong dien tron I 2 = I hudng nhtf hinh ve. 

B 2 =2tc.10~ 7 -^- = 2.3,14. 10~ 7 .-^- = 4,7.10" 4 T > B, 

R 2 0.02 

Cam u'ng tir tong hdp tai O : B = B| + B 2 . Do B 2 > B, nen B cung hudng vdi 
§ 2 . Bo ldn : B = B 2 - B, = 4,7.10~ 4 - 1,5.10“ 4 = 3,2.10' 4 T 


Bai toan 4 : ll/C LO-REN-XG 
A - GIAO KHOA TRONG TAM * 

7- Life Lo-ren-xcf: (Lorcntz)Lirc tac dung len dien tich chuyen dong trong ttr 
trudng co : 

* Phudng : vuong goc vdi mat phtng chtfa veetd van toe v cua hat mang 

—♦ 

dien va veetd cam u'ng tif B . 

* Chieu (trtfdng hdp dien tich difdng) xac dinh thco qui tac ban tay trai : 
dat ban tay trai duoi thang de cho cac dudng cam u'ng tur xuyen vao 
long ban tay, chieu lit co tay den ngon tay trung vdi chieu veetd van toe 
cua hat, khi do ngon tay cai choai ra chi chieu cua life Lorenxd (N6u 
dien tich am thi ngu'dc lai). 

* Do ldn : f = Iql.v.B.sina 

4* Iql : do ldn dien tich(C). 

+ v : van toe cua hat (m/s). 

+ B : cam u'ng ttt(T). 

+ a : goc hdp bdi v va B (a la goc khong dinh hudng) 

2 - Ung dung cua life Lo-ren-xcf: 

Si t lech quy dao cua tia electron : Cach lam lech tia electron bkng lit duftfc 
sufdung trong cac ong dien tu'cua may thu hinh. 
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B - BAI TAP TRAC NGHIEM 

1 - Life Lorentz la life tir do tir truing lac dung len : 

A- ong day. B. dong dien. 

C. hat mang dicn chuyen dong. D. nam chain. 

2 - Khi hat mang dien chuyen dong trong tuT trtfdng deu B vdi van toe v, life 

Lorentz co phtTdng : 

A. song song vdfi mat phang chu'a v va B . 

B. song song vefi cam ting tuT B . 

—♦ 

C. song song vefi van toe v. 

P. vuong goc vdi mat phang chu’a v va B , 

3 - Trong tuf trufcfng deu, life Lorentz tac dung len dien tich chuyen dong luon ti 

le vdfi : 

A. do lefn cam ting tuf. B. van toe cua hat. 

C. dien tich cua hat. D. Ca A, B va C. 

4 - Chon eau dung va day du nhat. Phtidng cua ltTc Lorentz : 

A. vuong goc vefi dutfng stfc tir. 

B. triing vdfi phtfdng cua veetd van toe cua hat. 

C. song song vdfi phtfdng cua veetd cam ting tir. 

D. vuong goc vdfi ca veetd cam ting tir va vectcf van toe. 

C - DAP AN TRAC NGHIEM 


1- Chpn dap an : B. dong dien. 

2- Chgtt dap an : D. vuong goc vdfi mSt phang chu'a v va B, 

3- Ch{)ii dap an : D. Ca A, B va C. 

4- Chon dap an : D. vuong goc vofi ca veetd cam ting tir va veetd van toe. 

D - BAl TAP CO BAN 

1- Electron chuyen dong vuong goc vdfi B, B = 2,0.10" 3 T. Van toe cua electron 
lii v = 2,5.10 7 m/s. Tinh : 

a) LtTc Loren. b) Ban kinh quy dao. 

GIAI 


a) Lite Lo-ren-xd tac dung len electron : 

F = e.v.B = 1,6.10" Iy .2,5.10 7 .2,0.10' 3 = ,08.10" IS N 

b) Tinh ban kinh R cua quy dao trim. 

Do B _L v nen electron chuyen dong tron deu. 

Lite Lo-ren-xd dong vai tro lire htfdfng tarn ; 


F = evB = 


mv 

~R 


R = 


mv 

eB 
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„ 9,1.10' 3I .2,5.10 7 , 

R =-—-- = 7,1.10 “ m = 7,1cm 

1 , 6 . 10 “ . 2 , 0 . 10“ 3 

2- Mot electron trong den hinh cua ti vi chuyen dong vdi van toe 7,20.10^m/s 
trong tif tru’dng deu co tif cam 83,0mT. Gia toe cua electron tai mot diem la 
4,90.10 14 m/s 2 . Hay tinh goc gitfa veetd van toe cua electron va tir trtfcJng. 

GIAI 

Life Lo-ren-xd tac dung len electron : F = e.v.B.sina = ma 


sin a = • 


9,10.1(T 3i .4.90.10 14 


— =0,00466 .=> a = 0,267" 


e.v.B 1,60.10 -19 .7,20.10 6 .83,0.1CT 3 

3- Quy dao cua mot electron dat trong mot tif trifdng deu co veetd cam tfng lit B 
bang 4.10’ 4 T, la mot difdng tron ban kinh r = 10cm. Xac dinh van toe v va 
dong nang W cua electron. Cho biet e = 1,6.10' IV C, m = 9,1.10’ 3 'kg. 

GIAI 

Tinh van toe cua electron. 

Electron chuyen dong tron deu neu Blv. 

mv 

Life Lo-ren-xd dong vai tro life hifcfng tarn : F = evB = —— 

e.B.R 1,6.10 _ly .4,0.10~ 4 .0,10 _ A < , 

=>v =-=---= 7,0.10 m/s 

m 9,110 

Dong nang cua proton noi tren : 

W^^'L ^ UT.O.lO j) 2 ^ 1q -, 9j 

2 2 

4 - Mot proton bay xien goc 32° doi vcfi mot tu* trifcfng cifcfng do 2,5mT, chiu tac 
dung cua life tif 7,50.10' I6 N. Hay tinh toe do va dong nfing cua proton ra 
electron - von. Cho khoi liTdng cua proton m = 1,67.10" 27 kg ; dien tich cua 
proton q = 1,6.10 l9 C. 

GIAI 

Life Lo-ren-xd tac dung len proton : 

F 7 s I fr 16 

F = e.v.B => v —-=- ~ ---= 3,54.10"m/s. 

q.B.sincc l,6.10 -iy 2,5.10“\0,53 

Vay toe do cua proton la 3,54.10 fi m/s. 

Dong nang cua proton noi tren : 

—. (3, 54 A 0 L = j q i 5 j q- 15 j = 6,54,10 4 e V 
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CHlfdNG V CAM IJTNG DIEN Tl t 


Bai 1 : Tl/THONG - CAM C/NG DIEN Tl/ 


A - GIAO KHOA TRONG TAM 


1 -Tii thong : 

> Xet mot dong day kin. phdng dat trong mot ttf trtfdng c6 cam ting ttf B . 
Vong day nay gidi han mot phan mat phang co dien tich S. Goi -n la 
vectd phap tuyen cua mat S, goi a = ( n,B ) la goc hdp bdi n va B, Dai 
ludng O = B.S.cosa dude goi la ttf thong qua dien tich S. 

> Y nghla : Gia tri tuyet doi cua d> qua dien tich S dat vuong goc vdi 
dtfdng cam tfng tvr bang so dtfdng cam tfng ttf qua dien tich do. 

> Don vi : Neu B = IT : s = lm 2 thi d> = 1 Wb. 

> Chu y : 


• a < 


a>>o 


<b < 0 


• a= - , cb = 0 

2 

2 - Hi?it titdng cam ting dien tit: 

a) Dong dien cam tfng : Dong dien xuai hien khi co si X bien thien t it thong 
qua mot mach dien kin goi la dong dien cam tfng. 

b) Suat dien dong cam tfng : Khi ttf thong qua mat gidi han bdi mot mach 
dien kin thay doi thi trong khung day dan xuat hien mot suat dien dong 
cam tfng. 

3 - Chieu dong dien cam ling. Djnh luat Len-xd: 

Dong dien cam tfng co chieu sao cho ttf trtfdng cam tfng co tac dung ctiding 

lai stfbien thien cua ttf thong ban dau qua mach kin. 

4 - Dong dien Fu - co : 

> Dong dien cam-tfng dude sinh ra d trong khoi vat dan chuyen dong 
trong ttf trtfdng hay dude dat trong ttf trtfdng bien doi theo thdi gian la 
dong dien Fu-co. 

> Tac dung cua dong dien Fu-co : 






a) Trong mot so triTdng hdp dong dien Fu - co la dong dien co hai : 

Chang han trong roto va stato cua may phat dien hay dong ccf dien, 
trong loi sat cua may bien the dong dien Fu - co lam nong may, do do 
lam giam hieu suat cua may. Be giam tac dung co hai nay roto va stato 
cua may phat dien hay dong cd dien, loi may bien the khong phai la 
mot khoi sat hay thep due lien ma ngtfdi ta dung cac la thep silic tren 
mat co phu mot ldp chat each dien, ghep sat vdi nhau. Do do dong dien 
Fu - co khong ehay trong toan khoi kim loai ma chi chay trong tiftig la 
ton mong. Vi cac la thep mong va dien trd suat cua thep silic Idn hdn 
dien trd suat cua sat hay thep thuttng nen dien trd moi la thep kha ldn. 
Ket qua la dien nang hao phi giam. 

b) Mot vai vi du dong dien Fu - co la can thiet va co ich : 

* Ham dao dong cua kim trong cac can nhay. 

* Phanh dien tir ft cac xe co tai trong lefn. 

* Ham chuyen dong quay mot each nhanh chong cua dTa quay trong- 
cong td dien. 

B - BAI TAP TRAC NGHIEM 

1- Chon phat bieu chinh xac. 

A. Tif thong la mot dai liTdng v6 hu'cfng. 

B. Tir thong la mot dai lifting co hiTdng. 

C. TiT thong qua mol mat chi phu thuoc vao do lefn cua dien tich ma khong 
phu thuoc vao do nghieng cua mat so vdi cam iTng th B. 

D. Tir thong la mot dai lifting luon luon diTdng vi no ti lc vdi so dufdng stfc di 
qua dien tich co tir thong. 

2- Chon phdt bieu khong chinh xac. 

A. Tir thong co the diTdng, am ho§c blng khong. 

B. Tir thong qua mot mat kin luon bang khong. 

C. Ddn vi tir thong la Wb. 

D. Tir thong la mot dai liTdng co hiTdng. 

3- Tir thong qua mot mat co dien tich S khong phu thuoc 

A. do Idn cua dien tich mat S. 

B. do Idn cua tir cam gui qua S 

C. do Idn chu vi diTdng gidi han dien tich S. 

D. goc nghieng giiTa m^t ph^ng chda dien tich S vdi canvtfng tir B. 
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4- Trirdng hdp nao sau day, cong cua lire dien tir bSng khong ? 

A. Dien tich mach dien thay doi. 

B. Mach dien kin quay trong tir trirdng. 

C. Tir trirdng qua mach dien kin bien thien. 

D Mach dien kin tinh tien trong tir triTdng deu. 

c - dAp an trAc nghiem 

1- Chpn dap an : A. Tir thong la mot dai lirpng vo hirdng. 

2- Chpn dap an : D. Tir thong la mot dai Itrdng co hirdng. 

3- Chyn dap an : C. do ldn chu vi dtfdng gidi han dien tich S. 

4- Chpii dap an : D. Mach dien kin tinh tien trong tir triTdng deu. 

Mach dien kin tinh tien trong tir trirdng deu thi tir thong guri qua no khong 
bien thien trong mach khong co dong dien cam tfng. Cong cua lire dien tir 
bang khong. Trong ba triTdng hdp c6n lai tir thong guri qua mach bien thien 

trong mach co dong dien cam dng. Lire dien tir da thiTc hien cong de chuyen 

thanh n£ng liTdng dien. 

D - bAi TAP CO bAn 

1- Cho mot sdi day dong mong dai 0,75m. Ta uon no thanh mot vong tron va dat 
vuong goc vdi mot tir triTdng deu co tir cam 1,5.10" 3 T. Tinh dp ldn tur thong guri 
qua dien tich gidi han bdi vong day. 

GIAI 

Ban kinh dirdng tron : R = — = % 0,12m 

2tt 2.3,14 

Dien tich hinh tron : S = rcR 2 = 3,14.(0,12) 2 *4,5.10' 2 m 2 
Do ldn tir thong qua dien tich S : 

O = B.S.cosa = 1,5.1 O' 3 .4,5. 10' 2 .1 = 6,75.10' 5 Wb * 6,8.10‘ 5 Wb 

2- Mot khung day hinh chCT nhat MNPQ gom 500 vong, MN = 10cm, MQ = 
15cm. Khung durdc dat trong tir triTdng deu B = 6,4.10' 2 T, duTdng stfc tir qua 
dinh M vuong goc vdi canh MN va hdp vdi canh MQ cua khung mot goc 30°. 
Tinh do ldn tir thong qua khung day . 

GIAI 

Dien tich hinh chtt nhat MNPQ : 

S = MN. MQ= 10.15= 150cm 2 = l,5.10 2 m 2 
Do ldn tir thong qua dien tich S bang :0] = B.S.cosa 
O, = 6,4.10' 2 . 1,5.10' 2 .0,5 = 4,S.10^Wb 
Do ldn tir thong qua khung day : 

0 = n0, = 500. 4,8.10 4 = 0,24.10‘ 2 Wb 
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3 - Mot khung day tron, phlng, ban kinh 0,10m gom 50 vong difdc dat trong tCf 
trtfdng deu B = 2,5.10‘ 2 T. Vectd cam u'ng ttf lam vdi mat ph<ing khung day 
goc a = 60°. Luc dau cam tfng ttf co gia tri bang 0.05T. Tim do bien thien ti/ 
thong khi cam tfng tCr tang gap 4 lan 

a) cam tfng ttf tang deu len gap ba. 

b) cam tfng ttfgiam deu den khong. 

GIAI 

Dien tich hinh tron : 

S = tc.R 2 = 3,14.(0,10) 2 = 3,14.10‘ 2 m 2 
Do bien thien ttf thong : 

A<D = (B’ - B).S = (4 - 1). 2,5.10' 2 . 3,14.10 2 = 2,36.10^ 



Bai toan 2 : SUAT DIEN DONG CAM U’NG 


A - TOM TAT LY THU YET 


1 - Suat di$n dgng cam tfng : Suat dien dong cam ting la suat dien dong sinh 

ra dong dien cam tfng trong mach kin. 

2 - Djnh lutit Fa-ra-day ve cam tfng dien tit: Do ldn cua suat dien dong; cam 

tfng trong mach kin ti le vdi toe do bien thien cua ttf thong. 

9 ' AO 

* Bieuthtfc: E =- 

At 

* Trong he SI : 

[E] = von ; [AO] = Wb ; [At] = s 

✓ AO 

* Neu khung day co N vdng day : E = -N — 1 

At 

* O la tijf thong gift qua di$n tich gidi han bdi mot vong da) 


B - BAI TAP TRAC NGHIEM 

1- Suat dien dong trong mach kin ti le vdi 

A. do ldn cua ttf thong O qua mach. 

B. do ldn cua c5m u’ng ttf B cua ttf trtfdng. 

C. toe do bien thien cua ti/ thong Oqua mach. 

D. toe do chuyen dong cua mach kin trong tu* trtfdng. 

2 - Mot khung day ph^ng, dien tich 10cm 2 , d$t trong tit trtfdng deu. Veictc cam 
u'ng ttflhm vdi mSt ph^ng khung day mot goc 30 (> va co do ldn b&ng '2. 0 4 T. 
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Ngtfdi ta lam cho td trddng giam deu den khong trong khoang thdi gian 0,01s. 
Suat dien dong cam dng xuat hien trong khung trong thdi gian td trufftng bien 
doi la: 


A. 2.10 V 


B. 10' 5 V 


c. 2.i(rv 


D. 1 ()' f V 


7 *1 v 

3 - Mot khung day phang, dien tich 10cm , dat trong td trtfdng deu. Vectcf cam 
dng td lam vdi m$t phang khung day mot goc 45° va co do ldn hang 4.10' 4 T. 
Ngufdi ta lam cho td tru'dng giam deu den khong trong khoang thdi gian 0,15s. 
Suat dien dong cam dng xuat hien trong khung trong thdi gian td trirdng bien 
doi la 3,76.10' 4 V. Khung day tren gom : 

A. 2000 vong B. 1000 vong C. 200 vong D.100 vong 

4- Mot ang-ten sieu cao tan tron co dirdng kinh 10cm. Td trirdng cua mot tin 
hieu tivi vuong goc vdi mat vong day, va d thdi diem nao do, cam dng td cua 
no thay doi vdi toe do 0,16T/s. Td trddng tai ong day xem nhd deu. Suat dien 
dong tren ang-ten. 

A. 5,02.10 _, V B. 2,52.10‘ 3 V C. 1,26.10‘ 3 V D. 12,6V 

C - DAP AN TRAC NGHIEM 

1- Chon dap an : C. toe do hien thien cua td thong O qua mach. 

2- Chgit dap an : B. 10 V 

Suat dien dong cam dng trong vong day : 

E= — = — .S. cos a = 2 ' — 10.10" 4 cos 60° = 1,0.10~ 5 V 
At At 0,01 

3 - CIiqh dap an : C. 200 vong 

Suat dien dong cam dng trong vong day : E = = ^.S.cosa 

Suat dien dong cam dng trong n vong day : E' = n = n^.S.cosa 


Thay so: 3,76.10 _4 =n 


4.10" 


10.10 - * 4 cos45 


0,15 

n = 200 vdng 

4 - CHqh dap an : C. 1,26.10 “ 3 V 

Dien tich vong iron : S = nR 2 = 3,14.0,05 2 = 7,85.10' 3 m 2 
Suat dien dong cam dng trong vong day : 

E= — =— ,S = 0,16.7,85.10" 3 = 1,26.10 _3 V 
At At 


D - BAI TAP CO BAN 
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1- Mot khung day tron, phang, ban kinh 0,10m gom 50 vong dutfc dat trong ttf 
trufdng deu. Vectd cam tfng ttf lam vdi mat phang khung day goc a = 60°. 
Luc dau cam tfng ttf c6 gia tri bang 0,05T. Tim suat dien dong cam dug trong 
khung neu trong khoang 0,05s : 

a) cam tfng tvf tang deu len gap ba. 

b) cam tfng ttf giam deu den khong. 

GIA1 

Dien tich hinh trbn : 

S = 7i. R 2 = 3,14.(0.10) 2 = 3,14.10 2 m 2 n * . § 

Suat dien dong cam tfng trong N vong day : / 

e=5®=n.^.s - 

At At 

a) Ap dung trtfdng hdp thtf nhat cam tfng ttf tang deu len gap ba. 

E = — = N.—.S = 50.^^.3,14.10“ 2 = 3,14 V 
At At 0,05 

b) Ap dung trtfdng hdp thtf hai cam tfng ttf giam deu den khong. 

E=^=N.“.S = 50.^.3,14.1<r ! = l.57V 
At At 0,05 

2 - Mot ong day dien thzing dai ban kinh 25mm co lOOvong/cm. Mot vong day 
dcfn ban kinh 5,0cm bao quanh ong day, true cua ong day va vong day trung 
nhau. Dong dien trong ong day tang ttf 0,5A den 1A vdi toe do deu trong 
khoang thdi gian 10ms. Tinh suat dien dong cam tfng xuat hien trong vong 
day. 

GIAI 

Do bien thien cua ttf trirdng trong ong day : 


AB B 2 -B, 


4tl 10~ . 10000(1 — 0,5) 

io.io -3 


0,63(T/s) 


Suat dien dong cam tfng xuat hien trong vong day. 

E = —,S = —.Jt.r 2 = 0,'63.3,14.(25.10 -3 ) 2 =1,24.10" 3 V 
At At 

3- Cuon day dan det hinh tron gom N = 500 vong, moi vong co dutfng knh 
20cm. Cuon day dtfdc dat trong mot ttf truing deu, veetd B vuong goc vdi 
cac mat ph^ng chtfa vong day va co do Idn B = 10' 3 T giam deu den 0 treng 
thdi gian At = 10' 2 s. Cifdng do dong dien trong cuon day \h 0,1 A. Tinh ccng 
suat toa nhiet tren sdi day. 
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GIAI 

Dien tich 1 vong Iron : S = ttR 2 = 3,14.0,10 2 ~ 3,14.10“ 2 m 2 
Suat dien dong cam i^ng trong 1 vdng day : 


E, = 


AO 

,_ j 

AB 

At 


At 


■S^0-\ 3 - 14 -f 2 =3.14.1O- 3 V 

ur 2 


Suat dien dong cam uYig trong N = 500 vong day : 


E = N.E, = 500.3.14.10 _1 = 1.57 V 

E 1 57 

Dien trd cua cuon day : R = — = —— = 15.7Q 

I 0,1 

Cong suat toa nhiet tren sdi day :P = RI 2 = 15,7.0,l 2 = 0,157W 
4- Cho biet thanh dan dien tren hinh ben dai / = M 

25cm chuyen dong vdi van toe v = 15,0m/s 
vuong goc vdi tu* tracing deu co cam u'ng tif 
B = 0,04T ; R = 0,60Q. Hoi ci/dng do dong 
dien cam u'ng qua dien trcf R. y* 

GIAI 

Quang dirdng thanh di chuyen trong thdi gian t : x = v.t 

Do bien thien cua tir thong trong thefi gian t: 

AO = B.S = B./.v => AO = B.S = B./.v.t 
Suat dien dong cam u'ng trong thanh : E = B.v./ 

=> E = 0,04.15,0.25 = 0,15V 

Cudng do dong dien trong mach : I = — = — — = 0,25A 
' 6 ’ R 0,60 


•- 

© 

“1 


r> 

< — 

B 

EJ 

F 

• - 


□ 


Ny 


xX 


yX 


Bai toan 3 : Tl J CAM 

A - TOM TAT LY THUYET _ 

1 - Hifii tUflig tU cam : 

• Suat dien dong cam tfng xuat hien trong mot mach do bien thien tCf 
thong cua chinh mach do gay ra goi la suat dien dong tu’ cam E, c . 

• Hien tifdng tu* cam chong lai si/ bien thien cua dong dien trong mach. 

2 - Suat di#n d$ng tu cam : 

a) He so tu* cam cua mach dien : Do tCf thong O qua dien tich gidi han bcfi 
mach dien ti le vdi cufdng do dong dipn i chay trong mach do, nen : 

= L.i 
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* Vdi L > 0 : he so" ti le dac trtfng cho mach goi la do tit earn hay he so*' tir 
cam cua mach. 


* Bcfn vi do ti i cam : He SI : L : Henry (H) 1H = 


lWb 


* Neu he so" tir cam cua ong day dai dat trong khong khi thi: 

N 2 

L=4tc. 10" 7 —S = 47i. 10 _7 n 2 V 

f 

(** V la the tich ong day. 

* n la so vong day tren mot met chieu dai. 

b) Suat dien dong tu* cam : Suat dien dong xuat hien do hien tirdng tif cam 

goi la suat dien dong tuf cam. E tc = -L — 

At 

3 - Nang lUflig cua ong day co dong dien i, co dy tii cam L: W = ^ Li 2 


B - BAI TAP TRAC NGHIEM 

• • 

1- Ong day dien hinh tru co loi chan khong chieu dai / = 40cm, co N = 1000 
vong, dien tich moi vong S = 200cm 2 . Tinh he so" ttf cam cua ong day. 

A. 3,14.10' 2 H B.6,28.10* 2 H C. 628H D. 314H 

2 - Mot ong day co the tich V, moi met chieu dai cua ong quan n vong day. Khi 
dat trong khong khi, he so" id cam cua ong day. la : 


A. L= 27t.l0 _7 n 2 V 


B. L= 47i.l0' 7 nV 2 


C. L= 2n.l0 7 n 2 V D. L = 4jt.lO" 7 n 2 V 

3- Mot ong day c6 the tich V, tren moi mdt chieu dai cua ong day co n vdng day 
thi he so" tit cam cua ong day la L. neu tren moi met chieu dai cua ong dfiy, so" 
vong day quan tang gap 2 lan thi he so" tir cam L’ cua ong day la : 


A. L’ = 2L 


B. L’ =4L 


C. L’ = -L 
2 


D. L’ = -L 
4 


4- Khi ddng dien chay qua ong day giam 2 lan thi nang lifdng id trifdng cua ong 
day se : 

A. Giam 2 lan B. Giam 4 lan C. Giam a/ 2 lan D.Giam 2^2 lan 

C - DAP AN TRAC NGHIEM 

1- CJiqh dap an : B. 6,28.10 2 H 

i N 2 

He so id cam cua ong day : L = 4 ti.10 7 — S 
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L = 4.3,14.1 O' 7 ^^-200.1 O' 4 - 6,28.10“ 2 H 
0,4 

2- Chon dap an : D. L = 47c. 10 -7 n 2 V . The tich cua ong day : V = S./ 

Cong thtfc tinh he so tifcam :L = 47i. 10 _7 n^.S.^ => L = 4n. 10 _7 n 2 .V 

3 - Chon dap an : B. L’ = 4L. Do : L ~ n 2 => L’ = 2\L = 4.L 

4 - Chon dap an : B. Giam 4 lan 

Do : W = — L.I 2 . Khi I giam 2 lan thi W giam 4 lan. 

D - BAl TAP CO BAN 

1- Ong day dien hinh tru co loi chan khong chieu dai / = 25cm, co N = 7500 
vong, dien tich moi vong S = 20cm 2 . 

a) Tinh he so ti/ cam cua ong day. 

b) Biet rang dong dien qua ong day ay giam tuf 5A dea 1A trong 0,5s. Tinh 
suat dien dong ur cam xuat hien trong ong day. Gia sd dong dien giam 
mot each deu dan. 

GIAI 

r2 


a) He so*ttf cam cua ong day : L = 471.10" 


N" 

e 


7500 2 

L = 4.3,14.10" 7 .-—-20.10' 4 = 0.565H 

0,25 

b) Suat dien dong tu* cam xuat hien trong ong day : 


E-L 


AI 

At 


= 0,565.10" 3 . 


1-5 


0,5 


= 4,5V 


2- Mot ong day dai 30cm co N vong. Dien tich tiet dien cua ong day la 60cm 2 . 
Cho biet trong khoang thdi gian tCf 0,02s cifdng do chay qua ong day giam 
deu tu' 2A den 0, suat dien dong ti S can? trong ong day la 15,7V. Gia thiet td 
trufrng trong ong day la td trufrng deu. Tinh so" vong day N. 

GIAI 

Suat dien dong cua ong day : 


E = L 


AI 


At 


L. 


0-2 


0,02 


= 15,7V => L = 15,7.1(T 2 H 


Cong thde tinh do td cam L cua ong day : 

L = 47t.l(r 7 —S =>4.3,14.10~ 7 ——.60.10~ 4 = 15,7.10~ 2 
t 0,30 

N = 2500. Vay cuon day co 2500 vong. 
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3 - Mot cuon ti i cam co L = 2,5.10‘ 2 H dddc noi vdi mot nguon dien co E = 5V ; 
r = 0. Hoi sau thdi gian bao lau tinh td luc noi vao nguon dien cddng do dong 
dien qua cuon day tang den gia tri 4A ? Gia sd ctfdng do dong dien tang deu 
theo thdi gian. Bo qua dien trd cuon day. 

GIAI 

Binh luat Om tong quat: E - IEJ = (R + r)I = 0 (R = 0 ; r = 0) 


E = IE tc l=L 


AI 


At 


AI 


At 


E 

L 


t = 


LI 


- 2 - 5I °~ , - 4 -2.I0 2 s 


E 5 

4- a) Trong mot mach dien co do tif cam L = 0,6H co dong dien giam deu tif 
I = 0,4A den 0 trong khoang thdi gian 0,4s. Tinh suat dien dong tif cam cua 
mach trong khoang thdi gian co dong dien I trong mach. 
b) Cho 1 ong day co L = 0,4H. Cifdng do trong ong day do bien thien deu dan 
theo thdi gian t theo bieu thtfc I = 0,2(5 - t). Trnh suat dien dong td cam xuat 
hien trong ong day. 

GIAI 


a) Suat dien dong tif cam cua mach : E = L 

b) Suat dien dong td cam cua ong day : 

0,2(5 —1 2 ) — 0,2(5 — t,) 


AI 


At 


= 0 , 6 . 


0-0,4 


0,4 


= 0,6V 


E = L 


AI 


At 


= 0,4. 


to t] 


= 0,08V 
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PHAN 11. 

QUANG HINH HOC 

CHlTdNG VI - CAC OINH LUAT Cd BAN 

• • 

__ CUA QUANG HINH HOC 

Bai toan 1: HIEN Tl/ONC KHUC XA ANH SANG 


A - GIAO KHOA TRONG TAM 

1- Dinh nghla hien tilting khuc xa dnh sang : 

Si/ khuc xa anh sang la hien tudng doi 
phi/dng dot ngot cua cac tia sang ngay 
khi xuyen qua mat phan each cua hai 
moi tri/dng trong suot khac nhau. 

- 1 : moi tri/dng chtfa tia tdi. 

- SI : Tia tdi. 

- I : diem tdi. 

- NTN : Phap tuyen vdi milt phan 
gidi tai diem tdi 

- (SIN): Mat piling tdi. 

- SIN = i la goc tdi 

- (2) : Moi tri/dng chtfa tia khuc xa. 

- IR : Tia khuc xa. IR’ : tigi phan xa. 

- NTR = r : goc khuc xa. 

2 - Djnh lual khuc xa anh sang : 

- Tia khuc xa nam trong mat ph^ng tdi va d phia ben kia cua ph£p tuyen 
vdi mat phan each tai diem tdi. 

- Goc khuc xa thay doi theo goc tdi, nhtfng vdi hai moi trurbng trong suot 
nhat dinh, ti so" cua sin goc tdi vdi sin goc khuc xa luon khong doi. 



trtfdng tdi. 

sin i 

- = const = n 2 i 

sinr 
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3 - Chief suat cua moi fritting : 

a) Chief suat ti doi : Theo thuyet song anh sang, ngtfcfi ta thiet lap dude he 

thtfc : n 2 i = — 

V 2 

- v, ; Van toe truyen anh sang trong moi trudng (1), 

- v 2 : Van toe truyen anh sang trong moi trudng (2). 

b) Chief suat tuyet doi : la chiel suat ti doi cua mot moi trudng so vdi chan 

khong. n =£- 
V 

* Chiet suat tuyet doi cua khong khi xap xi bang 1 

* Chiet suat tuyet doi cua cac moi trudng trong suot ti le nghich vdi van 

toe truyen cua anh sang trong cac moi trtfdng do. 

c c n 2 v, 

n i =— ; n 2 = —=> n 21 = — 

v i V 2 n i V 2 

* Goi i| la goc tdi trong moi trirdng chiet suat ni va i 2 la goc khuc xa 
trong moi trirdng chiet suat n 2 : ri|sinij = n 2 sini 2 

4 - Tinh thuan nghich trong sit truyen anh sang : Neu anh sang truyen tiY S 

den R theo dudng truyen SIR thi khi truyen ngurdc lai dnh sang cung di 
theo dirdng do. Do la tinh chdt thuan nghich ve c hieu truyen anh sang. 


B - BAI TAP TRAC NGHIEM 

1- Chon phat bieu dung khi n6i vc chiet suat tuy$t doi cua cac moi tri/dng: 

A. Chiet suat tuyet doi cua cac moi tru'dng luon bang 1. 

B. Chiet suat tuyet doi cua cac moi trifclng luon ldn hdn 1. 

C. Chiet suat tuyet doi cua cac moi trudng luon nho hdn 1. 

D. Tuy tifng moi trifdng. 

2- Mot tia sdng chieu xien nude sang thuy tinh. Goc tdi trong nude la ii , goc 
khuc xa trong thuy tinh la i 2 , chiet suat cua nude la n L chiet suat cua thuy 
tinh la n 2 . Dang thtfc nao sau day dung ? 

A. njsini 2 = sini] B. nisinij = sini 2 

C. n 2 sini 2 = ni sinij D. n 2 sini| = njsini 2 

3- Chon cau sai khi de cap de"n dinh luat khuc xa anh sang:' 

A. Goc tdi va goc khuc xa phu thuoc ban chat cua 2 moi tru’dng truyfn tia 
sang. 

B. Tia khuc xa va tia tdi cung thuoc 1 mat phang. 

C. Goc tdi luon ldn hdn gdc khuc xa. 
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D. Tia khuc xa d ben kia phap tuyen so vdi tia tdi. 

4- Cac ki hieu qui tfdc theo sach giao khoa. Cong thuTc nao sau day la dung : 


a n 2 v i 

A. n 21 = — = — 

n, v. 


r n _ “2 _ T 2 

C • nu— — — - 


B. n 2 , = 


£l = ^2 
n, v, 


D- n 21 = — = — 
n 2 v 2 


C - DAP AN TRAC NGHIEM 

1- Chyn dap an : B. Chiet suat tuyet doi cua cac moi trtfdng luon ldn hdn 1. 

2- Chyn dap an : C. ^sinii = nj sinij 

3- Chyn dap an : C. Goc tdi luon ldn hdn goc khuc xa. 


4- Chyn dap an : A. n 2 | = 


n 2 _ V 1 


D - BAI TAP CO BAN 

1 - Mot thd lan d dirdi nude nhin thay Mat Trdi d do cao 60° so vdi 
dudng chan trdi. Tinh do cao/thUc cua Mat Trdi so vdi dufdng 
chan trdi. Biet chiet suat cua ntfdc la n = 4/3. 

GIAI 

4 1 A 

Ta cd : sini = n.sinr"= —« 0,667 => i *42° -7 —i 

3 2 60° W 

a = 90° - i = 48° /T 


i Ac 60° 


2 - Mot tia sang di td moi trtfdng trong suot co chiet suat n den mat phan c&ch 
gitfa moi trtfdng do vdi khong khi vdi goc tdi 33,7° khi do tia phan xa va khuc 
xa vuong goc nhau. 

a) Tinh n. 

b) Neu goc tdi bang 45° thi hien tiffing se xay ra nhu* the' nao ? 

GIAI 

a) Tinh n. 

Gpi i ; i’; r lan liffit la goc tdi, goc phan xa ,goc khuc xa tiffing tfng. 

Theo dinh luat phan xa anh sang : i = 33,7° 

Theo dau bai: i’ + r = 90° s. > 

Theo dinh luat phan xa anh sang : n.sini = sinr 1 

=> n.sini = sin (90 - i) => n.sini = cosi _\ X _ 

1 1 1 i < \ 

=> n =-=-=-«1,5 r\ 

tani tan33,7° 0,667 \ 
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b) Xet goc gidi han (i gn ) : 


nsinL h = 1 => sini, rh = — = — = 0,677 


=> igh = 41,8° 

Xet goc tdi i = 45° > i g h nen xay ra hien tifdng phan xa toan phan. 
3 - Mot cay que dtfng thang dtfng trong mot be ^ 
rong chtfa chat long co day nam ngang. Phan 
que AB nho len mat nude la 12cm ; bong cua q 
que tren mat nude la BC = 16m ; bong cua \ 

que dudi day be HI = 26,4cm. Chieu sau be 

cua chat long BH = 16cm. Tinh chiet suat cua {-{ __ 

chat long. 

GIAI 

Goi i; r lan ludt la goc tdi, goc khuc xa tudng i^ng. 

tani= — = —= 1,333 => i*53,l° => sini = 0,8 
AB 12 

Theo hinh ve : HI = HK + KI = BC + KI 
=> 26,4 = 16 + KI => KI = 10,4m 


tanr = ■ 


10,4 


= 0,65 


KC 16 

=> r w 33° => sinr = 0,545 
Dinh luat phan xa anh sang : sini = n.sinr 
=> 0,8 = n.0,545 => n = 1,47 H 

4- Mot cai mang nude sau 15cm, rong 20cm co 
hai thanh ben thang dtfng. Dung luc man can ^ 
nude thi bong ram cua thanh AB keo dai tdi A- 
dung chan C thanh CD dot dien. Ngudi la do 
dung dich trong suot vao mang den mot do 
cao h thi bong cua thanh AB ngan bdt di 8cm 
so vdi trudc. Chiet suat cua dung dich la n = 

1,45. Hay tinh h. 

GIAI 

Goi i; r lan ltfdt la gdc tdi, goc khuc xa tudng tfng. 

Dp 

Theo hinh ve : tani =-= — = 1,333 =>i»53,l ( 

AB 15 


H.1.3 


sini = 0,8 
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Bai 2 : HIEN Tl/ONG PHAN XA TOAN PHAN 

• • • 

A - GIAO KHOA TRONG TAM 

/— Ilieu ttitfng phan xa toan phan : 

a) Goc khuc xa gidi han : Trong trudng hdp anh sang di lit moi trifcfng 1 c6 
chiet suat nho ni sang moi truing c6 chiet suat ldn hdn n 2 > ni, ta luon c6 
tia khuc xa trong moi Lru'cJng 2. Neu goi i gh la goc khuc xa ci ic dai 

n i . 

sin i h = — < 1 

n 2 

b) Sif phan xa toan phan : Khi anh sang truyen lit moi trtfdng 1 co chiet suat 
nj sang moi trtfdng 2 co'chiet suat n 2 < m : 

* Neu goc tdi i < i gh co tia khuc xa. Tia khuc xa lech xa phap tuyen hdn 
so vc3i tia tdi. 

* Neu goc tdi i > i gh khong co tia khuc xa. 

* n|Sini gh = n 2 sin90° =>sini gh = — < 1 

n i 

Hien ttfdng khi anh sang truyen lit moi trtfdng 1 co chiet suat ni den 
m$t ngan each vdi moi trtfdng 2 co chiet suat n 2 < ni ma khong co tia 
khuc xa chi co tia phan xa goi la phan xa toan phan. 

c) Bieu kien de co phan xa toan phan : 



suat nho hdn. 

* Goc tdi Idn hdn goc gidi han i > i gh . 

2 - Ung dung cua hi$n titifng phan xa toan phan : Dung che tao sdi quang 
hoc. Sdi quang hoc dan sang do phan xa toan phan, tfng dung trong cong 
ngh£ thong tin va y hoc . . . 
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B - BAI TAP TRAC NGHIEM 

1- Chon cau phat bieu dung. 

A. Mot trong nhtfng dieu kien dung de co hien ttfdng phan xa toan phan la 
goc tdi i ldn hdn hoac bang i gh 

B. Dieu kien de co hien ttfdng phan xa toan phan la tia sang truyen ttf moi 
trtfdng chiet quang kern sang moi trtfdng chiet quang hdn. 

C. Moi tia sang khi qua lang kinh deu khuc xa va cho tia Id ra khoi lang kinh. 

D. Khi tia sang truyen t if moi trtfdng chiet quang hdn sang moi trtfdng kem 
chiet quang thi goc tdi ldn hdn goc khuc xa. 

2 - Chon cau phat bieu sai. 

A. Trong hien ttfdng khuc xa anh sang, tia tdi va tia khuc xa luon co htfdng 
khac nhau neu goc tdi ldn hdn 0°. 

B. Khi anh sang truyen ttf moi trtfdng chiet suat ni sang moi trddng chiet suat 
n 2 , dieu kien day du de xay ra phan xa toan phan la n]> n 2 va i > i gh 

C. Dieu kien de co hien tufdng phan xa toan phan la gdc tdi cang ldn thi hien 
tiTdng phan xa toan phan c^ng ro net. 

D. Hien lifting khuc xa anh sang la hien tiftlng xay ra khi mot tia sang truyen 
tvr moi trufdng trong suot nay sang mot moi trirdng trong suot khac. 

3 - Chon y dung khi noi den lang kinh phan xa toan phan : 

A. la mot khoi thuy tinh hinh lang tru dtfng co tiet dien thang la mot tarn giac 
vuong. 

B. la mot khoi thuy tinh hinh lang tru dtfng co tiet dien thang la mot tarn giac 
deu. 

C. la mot khoi thuy tinh hinh lang tru dtfng co tiet dien thang la mot tarn giac 


D. la mot khoi thuy tinh hinh lang tru dtfng co tiet dien thang la mot tarn giac 
vuong can. 

4 - Chon cau dung. 

A. Khi goc tdi \k 90° thi gdc khuc xa cung bang 90°. 

B. Khi tia sang truyen ttf moi trufdng kem chiet quang sang moi trtfdng chiet 
quang hdn thi gdc khuc xa nho hdn gdc tdi. 

C. Khi tia sang truyen ttf moi trtfdng kem chiet quang sang moi trtfdng chiet 
quang hdn thi gdc khuc xa ldn hdn gdc tdi. 

D. Khi. tia sang truyen ttf moi trtfdng chiet quang hdn sang moi trtfdnig kem 
chiet quang thi gdc tdi ldn hdn gdc khuc xa. 

C - DAP AN TRAC NGHIEM 

1- ChQii dap an : A. Mot trong nhtfng dieu kien dung de co hien ttfdng pihan xa 

toan phan la gdc tdi i ldn hdn hoac blSng i gh 
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2 - Chon dap an : C. Dieu kien de co hien tiTdng phan xa toan phan la goc tdi 
cang ldn thi hien tu’dng phan xa toan phan cang ro net. 

3- Chon dap an : D. la mot khol thuy tinh hinh lang tru dtfng co tiet dien thang 
la mot tarn giac vuong can. 

4- Chon dap an : B. Khi tia sang truyen ti i moi tri/dng kern chiet quang sang 
moi trtfdng chiet quang hdn thi goc khuc xa nho hdn goc tdi. 

D - BAI TAP CO BAN 

1- Mot tia sang hep di tu* moi tri/dng trong suot co chiet 
suat n, vao moi trifdng trong suot co chiet suat n 2 .Tia 
sang hop vdi mat phan gidi mot goc bang 53° nhtf hinh. 

Khi do tia khuc xa va tia phan.xa vuong goc vdi nhau. 

Tinh goc gidi han phan xa trong trudng hdp nay ? 

GIAI 

Goi i ; i’; r lan ltfdt la goc tdi , goc phan xa ,goc khuc xa tu^ng tfng. 

Theo dinh luat phan xa anh sang : i = i’ 

Theo dau bai : 0 + r = 90° 

Theo dinh luat khuc xa anh sang : m.sini = n 2 sinr 
=> ni.sini = n 2 sin(90 - i) => n,.sini = n 2 cosi 

=> — = tani = tan37° =0,753 

"i 



sini g h = 


_ n 2 __ 


0,753 => sinigh = 48,9° 


2- Mot tia sang tdi mat tren cua mot khol chat trong 
suot dirdi goc 45° nhir hinh. Chiet suat n nho nhat 
cua khoi chat do bang bao nhieu de tia sang phan 
xa toan phan d mat ben 7 

GIAI 

Dieu kien phan xa toan phan d mat ben : 

1 ,. 2 

sin a > sin i h = — => n"sin a > 1 
b n 

Ma cos 2 a - 1 - sin 2 a va a + [3 = 90° 

Ap dung dinh luat khuc xa anh sang : 

sin60° = n.sin(3 = n.cosa 
=> 0,75 = n 2 . cos 2 a = n 2 ( 1 - sin 2 a) 

0,75 = n 2 - n 2 sin 2 a < n 2 - 1 => n 2 > 1,75 => n > 1,32 
Vfty de tia sang phan xa toan phan d mat ben thi chiet suat n nho nhat cua 
khoi chat d6 bang 1,32. 

3 - Mot ngqn den nho S (coi nhtf mot diem sang) nam di/di day mot be nifdc sau 
20cm. Hoi phai tha noi tren mat ntfdc mot mieng go mong, hinh dang nhuf the" 
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nao va kich thu'dc nho nhat bang hao nhieu de anh sang cua den khong di ra 


ngoai mat thoang cua nude. Biet chiet suat cua nude la n = —. 


GIAI 


Chiet suat cua nude : ni = — 

3 

Chiet suat cua khong khi : n 2 = 

n-> 3 


=> n 2 < n, => sinigh = 


n, 4 


Xet tam giac ABC : tgi Kh = 


BC = 


AB.sini 


AB 

3.20 



n> BC % 22,7cm 


fi- sin 2 i 4 


Mieng go phai dang hinh tron. ban kfnh nho nhat R = BC = 22,7 cm 
4- Mieng go rhong hinh tron co ban kinh R = 4cm. O tam O, cam thang gdc mot 
dinh OA. Tha mieng go co cam dinh nay noi trong mot chau nude co chiet 
4 

suat n = — . Dinh OA d trong nude. 

a) Cho OA = 6cm. Mat d trong khong khi se thay dau A d each xa nhat mat 
nude la bao nhieu ? Gan nhat la bao nhieu ? 

b) Tim chieu dai ldn nhat cua OA de mat khong the thay dau A cua dinh 

GIAI 

01 4 

a) Theo hinh ve : tan i =-= — = 0,667 r 

OA 6 0 cl>^ 

=> i = 33,7° => sini = 0,555 -T/f" 

Theo dinh luat khuc xa : n.sini = sinr / i 

=> sin r =-.0,555 = 0,74 =>r = 47,7“ A’'' S 

3 i x 


tan r = 


nA . OI 4 

O A =-= — = 3,6cm 

tanr 1,1 



Mat 5 trong khong khi se thay dau A d each xa nhat mat nude la 3,6cm. 
1 3 

b) sini g h = — = — => i g h = 48,6° => tan i gh =1,13 
n 4 


tani gh = 


OA = -5L. = — = 3,54cm 
tani. rh 1,13 


Vay chieu dai ldn nhat cua OA de mat khong the thay dau A cua dinh la 
3,54cm. 
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CHlfCfNG VII - CAC DUNG CU QUANC HOC 


Bai toan 1 : LANG KINH 


A - GIAO KHOA TRONG TAM 


/ Can tao ltinx kinh : 

a) Dinh nghiu : Lang kinh la mot moi trufcfng /y \ 

trong suot va dong tinh gidi han bdi hai mat Ky / 

phang khdng song song. Thong thu’dng lang canl/ \ 

kinh co dang hinh lang tru tarn giac. K' / }\ \ 

b) Cdu tao lang kinh : / \/ \ 

> Hai mat cua lang kinh ma ta dung la / B _ 

hai mat ben. fy \ yS ^ 

> Mat con lai la mat day. 

> Goc chiet quang : goc nhi dien A tao bdi hai mat ben. 

P Canh cua lang kinh : giao tuyen cua hai mat ben. 

> Tiet dien thing : Mot mat phang P vuong goc vdi canh se clt lang kinh 
theo mot tiet dien thing. 

2 - j bitting di cua mqt tia sang qua lang kinh : 

* Xet anh sang truyen trong tiet dien /\ ^ 

thang va lang kinh chiet suat n dat \ / 

trong khong khi. 1 

* Chieu tia sang ddn sac SI den / '* 

mat AB, sau khi khuc xa theo ^ \ 

tia IJ vao lang kinh. / n \ 

° B / \ p 

* Tia sang 16 ra ngoai theo tia JR bi 
l£ch ve phia day cua lang kinh. 

* Goc D : hdp bdi tia tdi SI va tia 16 JR goi la goc lech cua tia sang. 

3 - Cong thitc lang kinh : 

- Tai I : sin i = n sinr 

- Tai J : sin i* = n sinr’ 

- Goc chiet quang : A = r 4- r’ 

- Goc lech D: D = i+i’-A 

Khi goc tdi i va g6c chiet quang A nho : 


i =nr 
A = r + r’ 


= n r 


D = (n- 1) A 
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4 - Lang kinh phan xa toan phdn : 

La lang kinh c6 tiel dien thing la tam giac 
vuong can. 

5 - ling dung : 

- Dung lam may quang pho lang kinh de 
phan tich anh sang cua cdc nguon ra cac 
thanh phan ddn sic. 

- Lang kinh phan xa toan phan diftfc dung 

trong ong nhdm, bo phan ngam cua may 
anh,. 



B - BAI TAP TRAC NGHIEM 

• • 

1- Ket luan nao sau day la dung. 

A. Khi goc chie’t quang A va goc lech D la nho thi D = (n-l)A. 

B. Khi goc lech D co gia tri nho nhat thi i| = i 2 va ri = r 2 . 

C. Goc lech D chi phu thuoc goc tdi i|. 

D. Tat ca deu dung. 

2- Chon cau dung khi noi ve chie't suat n cua lang kinh : 

A. luon ldn hdn 1. 

B. la chiet suat ti doi cua chat lam lang kinh doi vdi moi tru'dng trong do d$t 
lang kinh. 

C. khong phu thuoc mau sac tia sang. 

D. la chiet suat ti doi cua chat lam lang kinh doi vdi chan khong. 

3- Goc lech ci/c tieu D cua lang kinh phu thuoc vao nhu'ng yeu to nao trong 
nhtfng yeu to sau day : 

A. Goc tdi i|. B. Goc chiel quang A. 

C. Chiel suat n cua lang kinh. D. Ca A va B deu dung. 

4- Chon phat bieu sai. 

A. Moi tia sang khi qua lang kinh deu khuc xa va cho tia 16 ra khoi l&ng kinh. 

B. Tiel dien thing cua lang kinh la 1 tam giac can. 

C. Lang kinh la 1 khol chat trong suot hinh lang tru ddng c6 tiel dien thing la 
1 tam giac. 

D. Ca A va B deu dung. 

C - dAp AN TRAC NGHIEM 

1- Chpn dap an : D. Tat ca deu dung. 
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trtfcmg trong do dat lang kinh. 

3- Chon dap an : D. Ca A va B deu dung. 

4- Chon dap an : A. Moi tia sang khi qua lang kinh deu khuc xa va cho tia 16 
ra khoi lang kinh. 

D - bAi TAP CO BAN 

1- Lang kmh co chiet suat n = 1,4 va goc chiet quang A = 42°. Mot chum tia 
sang hep, ddn sac dude chieu vuong goc den mat trude cua lang kinh. 

a) Tinh goc 16 va goc lech cua chum tia sang. 

b) Gift chum tia tdi co" dinh, thay lang kinh tren bang mot lang kinh cung kich 
thude nhuTng co chiet suat nV n. Chum tia 16 sat mat sau cua lang kinh. 
Tinh n\ 

c) Neu trong dieu kien cua cau b lang kinh thay the co cung chiet suat nhif 
lang kinh da cho nhifng co goc chiet quang AV A thi A’ co gia tri nao ? 
(Chum tia 16 cung sat mat sau). 

GIAI 


a) Tinh goc 16 i: va goc lech D : 

Ap dung cong thde lang kinh : 

i, = 0 => ri — 0 

r 2 = A - r, = A = 42° 

sini 2 = n.sinr 2 = 1,4.0,669 = 0,937 => i 2 =69,5° 

D = i, + i 2 - A = 69,5" - 42" - 27,5° 

b) Tinh n’ : 

Do i 2 = 90°, nen : n 1 = - n - ^ 2 -—i— = 1,5 

sinr 2 0,669 

c) Tinh A’ : i 2 = 90°, r 2 = A’ ; n = 1,5 

sinA 1 = sinr 2 = = — = 0,667 => A’ =41,8° 

n 1,5 



2- Cho lang kinh tam giac ABC co goc A = 60°, chie"t suat n = 1,6 ben ngoai la 
khong khi. Tia sang tdi mat AB vdi goc t6i ii = 30°, tia khuc xa tdi mat AC. 
Hoi co tia 16 qua AC khong ? 

GIAI 


Ap dung dinh luat khuc xa anh sang : 


sinr, = 


sin 11 


0,5 


n 1,6 
sinr i « 0,313 


= 0,313 


sinii = n.sinri 
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=>r, * 18,2° => r 2 = A- r, =60°- 18,2" = 41,8 
Tinh gdc gidi han (i gh ) de c6 hien arcing phan 
xa loan phan. 


1 1 


smi gh = - = 


0,625 => ig h = 38,7° 



n 1,6 

Do r 2 > igh nen anh sang phan xa toan phan d 
mat ben AC. Khong co tia 16 ra khoi mat ben B 
AC. 

3- Mot lang kinh thuy tinh co tiet dien thang la mot tarn giac can ABC, dinh A. 
Mot tia sang roi vuong goc vao mat ben AB sau hai lan phan xa toan phan 
tren hai mat AC va AB thi 16 ra khoi day BC theo phtfcfng vuong goc vdi BC. 

a) Tinh goc chiet quang A cua lang kinh. 

b) Tim dieu kien ma chiet suat cua lang kinh phai thoa man. 

GIAI 

a) Goi SHIJKR la di/dog di cua tia sang. Tai H va K thi tia sang truyen thang. 
Tai I va J thi tia sang bi phan xa toan phan. (H. Ve). 

Goc tdi tai I la i = A (goc co canh doi mot thang goc) 

Do SIJ so le vdi IJN , nen : 

Goc tdi tai J la j = 2i = 2A S 

Mat khac : 

* a 180 -A / . A . r% ^ A . A \ 

B = C =-(AABC can tai A) 

2 
A 

Ta lai co : j = B (gdc co canh doi mol vuong goc) 

180 - A J 


Suy ra : j = B = C = 


2 ' 


Vay :2A= — °. --=>5A= 180" 


A = 36° 


B 



“ 2 R 

b) Muon tia sang phan xa loan phan tren mat AC thi gdc tdi i phai Idn adn 

ho$c blng goc gidi han phan xa toan phan i > hay sini > sini gh - 


1 


1 


1 


sin36" > 

n 


Ma : siniyh = — nen sinA > 
n n 

Vay dieu kien chiet suat n cua lang kinh phai thoa man la : 

1 


n > 


sin 36° 


= 1,701 


4- Mot lang kinh A = 70°c6 chiet suat ti doi vdi mot moi tru’dng dat lang kinh la 
n =1,5. Tim dieu kien ve gdc tdi i de co dddc tia 16 ra sau lang kinh. 
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GIAI 

Tinh goc gidi han (i^) de co hien ttfdng 
phan xa toan phan. 

1 1 


A 


sinigh = 


* 0,667 


n 1.50 

==> ig h = 41,8° n> r i = A - r 2 
Xet r 2 gh = ig h = 41,8° 

=> r,g h = 70° - 41,8° = 28,2° 

Be co tia 16 ra m&t AC thi ri > 28,2 ( 

Ap dung dinh luat khuc xa anh sang : 

sini, = n.sinr, > 1,5.0,472 = 0,709 => ij > 45,12° 

Vay khi goc tdi i| > 45,12° se co diTdc tia 16 ra sau lang kinh. 

Bai toan 2 : THAU KINH MONG 

A - GIAO KHOA TRONG TAM 



/ - Dinh nghia : Thau kinh la mot moi trtfcfng trong suot gidi han bdi hai mat 
cong hoac bdi mot mat cong va mot mat phang. 

2 - Phan loai thau kinh : 
a) Thau kinh ria mong : 


f 

\ 

\ 1 


/ 

| O 


\ 

/ 

1 

! 

> 

f 


b) Thau kinh ria day : 


\ 


7 

f 

I 

7 o 


1 


1 

n 




c) Dieu kien ttfdng diem : 

* Ban kinh md cua thau kinh rat nho so vdi ban kinh cac mat cau 
(r« R) 

511 Goc tdi i cua tia sang la nho (i < 7°) 
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d) Cac phan tuT cua thau kinh : True chinh - Quant* turn - True phu : 

* True chinh : Budng thang noi tarn hai mat cau gidi han thau kinh. 

* Quang tarn O cua thau kinh mong : Oi = O 2 = O 

* True phu : Moi difdng thang qua quang tarn khac true chinh goi la true 
phu. 

Moi tia sang qua quang tarn cua thau kinh mong deu truyen thang. 

> Chuy: 

* Xet tru’dng hdp chiet suat ti doi cua thau kinh doi vdi moi trtfftng dat 
thau kinh n > 1. 

- Thau kinh ria mong la thau kinh hoi tu : thau kinh ma tia 16 lech gan 
ve true chinh hdn so vdi tia tdi. 

- Thau kinh ria day la thau kinh phan ky : thau kinh ma tia 16 lech xa 
true chinh hdn so vdi tia tdi. 

** nri • a 4• a" rtn • a I* a rwi • a , 

3 - Tieu aiem - Tieu dien - Tieu ctf: 

a) Tieu diem anh chinh F : La diem dong qui cua chum tia 16 dng vdi 
chum tia tdi song song vdi true chinh. 

b) Tieu diem vat chinh F’: La vi tri cua nguon sang diem de co chum sang 
16 song song vdi true chinh. 

c) Tieu diem anh phu F p : la diem dong qui cua chum tia 16 dng vdi chhm 
tia tdi song song vdi true phu. 

d) Tieu diem vat phu F’ p : la diem dong qui cua chum tia tdi dng vdi chum 
tia 16 song song vdi true phu. 

e) Tieu dien : Tap hdp cac tieu diem cua thau kinh. 

*. t % rj t tyt s 

- Trong dieu kien lifting diem, tieu dien co the coi la mot phan cua 
m^t phang vuong goc vdi true chinh tai tieu diem chinh. 

- Boi vdi thau kinh mong, hai tieu dien anh va vat doi xdng nhau qua 
quang tarn. 

f) Tieu ciT: Tieu cuf la do dai so hoc, dude ki hieu la f, co tri so tuyet doi 
bang khoang each tii quang tan O den tieu diem chinh. 

If | = OF = OF’ 

Quy tide : 

* Thau kinh hoi tu f > 0. 

* Thau kinh phan ky f < 0. 

4 - Drfcfng di cua cac tia sang qua thau kinh : 

a) Cac tia dac biet: 

- Tia qua quang tarn O. 
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- Tia tdi song song vdi true chinh. 

- Tia tdi c6 phudng qua F 
b; Tia bat ky : 

Ve anh cua mot diem sang n&m ngoai true chinh. 

Ve anh cua mot diem sang nam tren true chinh. 

Ve anh cua mot vat : 

5 - Xac dinh anh hang each ve ditefng di cua cac tia sang 

- Tia tdi song song true chinh cho tia 16 co phudng qua tieu diem anh 
chinh F\ 

- Tia tdi qua quang tarn O thi truyen thang. 

- Tia tdi co phufcfng qua tieu diem vat chinh F cho tia 16 song song true 
chinh. 

- Tia tdi song song vdi true phu cho tia 16 co phtfdng qua tieu diem anh 
phu. 

6 - Do tu thau kinh : Do tu : la so nghich dao cua lieu ctf. D = ^ (dp) 

7 - Cac cong thitc ve thau kinh : 

_ , d ’ 

a) Cong thitc so phdng dai: k = - — 

d 

* k > 0 : vat, anh cung chieu 

* k < 0 : vat, anh ngtfdc chieu 

. x . , ,* . , v f 1 1 1 ,, df 

b) Cong thuc ve vi tri anh : - = — + — => d =- 

f d* d d-f 

> Quy tide ; 

* Vat that: d = OA>() 

* Vat ao : d=OA<0 

* Anh that: d' = OA’>0 

* Anhao : d’ = OA’<0 


B - BAI TAP TRAC NCHIEM 

• • 

1- Tat ca nhtfng dung cu quang hoc sau deu cho anh ao tu' mot vat dat d vo ctfc 
ngoai triT: 

A. Gtfdng phitng B. GiTdng cau loi 

C. Thau kinh phan ki D. Thau kinh hoi tu 

2- Anh that dufdc tao ra bcfi thau kinh hoi tu luon 

A. ngtfdc chieu v6i vat that B.cilng phia vdi thSu kinh doi vdi vat 

C. thang dtfng D. nho hdn vat 
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3- Chon phat bieu sai. Tren quang true cua mot thau kinh hoi tu tieu ctf f co mot 
vat sang d each thau kinh khoang 3f, sau do vat sang tien dan ve vi tri each 
thau kinh khoang 1,5f. Trong qua trinh do : 

A. Anh se ldn dan len. 

B. Khoang each tff anh den tieu diem giam dan. 

C. Khoang each giffa vat va anh khong thay doi. 

D. Khoang each giffa anh va thau kinh tang dan. 

4 - Tia tdi cua anh s&ng song song vdi true chinh cua mot thdu kinh hoi tu sau 
khi khuc xa se : 


A. hoi tu tai tieu diem 
C. hoi tu ben trong tieu diem chinh 
C - DAP AN TRAC NGHIEM 

1- ChQn dap an : D. Thau kinh hoi tu 

2- ChQn dap an : A. ngiTOc chieu vdi vat that 

_ 9 • • x 

3- ChQn dap an : A. Anh se Idn dan len. 


B. hoi tu tai tieu diem chinh 
D. hoi tu ben ngoai tieu diem chinh 


M= 


d' 


d-f 


Theo de bai d giam tu* 3f de"n l,5f thi k tang dan len. 

4 - ChQn dap an : B. hoi tu tai tieu diem chinh 

D - BAI TAP CO BAN 

1 - Vat that AB vuong goc vdi true chinh cua mot thau kinh phan ky, tieu ci/co 
do ldn 20cm. Tao anh A’B’ = AB/5. Xac dinh khoang each giffa vat va anh. 

GIAI 

Cong thffc thau kinh : - = — + — => d' = 

6 f d 1 d d-f 


So' phong dai anh : k = AE- = -— 

AB d 


(1) 

( 2 ) 


Tff (1) va (2), suy ra : d = f(l-—) ; d’= f(l - k ) 

k 

Thau kinh phan ky f = - 20cm, vat that d > 0 cho anh ao d' < 0 non 

k = AS- = = 0,20 => d = -20(1-—)=80cm 

AB d 0,20 

d’ = - 20(1 -0,20)=- 16cm 

Khoang each giffa vat va anh : L = d + d’ = 80 - 16 = 64cm 

2 - Co hai diem A va B each nhau mot khoang L. Giffa AB dal mot thau kinh hoi 

tu co tieu eff f = 24cm . 

a) Xac dinh vi tri cua thau kinh de anh cua diem A la B. cho L = 150crn 
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b) Xdc dinh khoang each nho nhat cua L do anh cua diem A la B. 

GIAI 

a) Cong thu'c than kinh : 

1 1 1 df 

7 = - + — => d =- : (1 

I d d' d ~ 1 

Dat : d + d’ = L (2) 

TOT (1) va (2), suy ra : d 2 - L d + Lf = 0 (3) 

Vi vat A va anh B cua no n&m ve 2 phia khac nhau cua thau kinh nen vat 
that d > 0 cho anh that d’ > 0. Do do AB : L = 150 cm 


=> d 2 - 150d +3600 = 0 


d = 120cm 
d = 30cm 


Vat A each thau kinh 120cmcho anh that each thau kinh 30cm 
Vat A each thau kinh 30cm cho anh that each thau kinh 120cm 
b) TO (3) suy ra : d 2 - L d + 1L = 0 (4) 

A = L 2 - 4.1,1L = L 2 - 4.1.24.L 
Dieu kien can de phitong trinh (4) co nghiem so": A > 0 
=>f>L/4=>L> 4.24 = 96cm. 

Vay khoang each nho nhat cua L de anh cua diem A la B la 96cm. 

3- Mot diem sang S dt/dc dat tren true chinh cua mot thau kinh hoi tu (L) co tieu 
cur f = 16cm. Ngirdi ta hdng difdc anh S’ tren man (E) dat vuong goc vdi true 
chinh. Xac dinh vi tri cua vat, man doi vdi thau kinh de khoang edeh vat - 
man la nho nhat. 


GIAI 


Vi trf anh : d’ = 


Vat that d > 0, anh that tren man d’ > 0 
Khoang each gitfa vat va man : L = d + d’ > 0 ( 2 ) 

Tfir (1) va (2), suy ra : d 2 - Ld + Lf = 0 (3) 

A = L 2 - 4Lf 

Dieu kien can de (3) co nghiem so : A > 0 <=> L > 4f 
:=> L inm = 4f = 4.16 = 64cm 

:=> d = — L = 32cm => d’ = 32cm 
2 

Vi tri cua vat, man do! xufng nhau qua thau kinh va each thau kinh 32cm 
4- Vat that va anh cua no cho befi thau kinh hoi tu each nhau 25cm. Biet vat 
edeh thau kinh 25cm. Xac dinh do tu cua thau kinh. 
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GIAI 

Vat that d = 25cm = L => anh ao d’ < 0 
d + d’ = L <0 

=> d’ = L - d = - 25 - 25 = - 50 cm 

A , t ^ , , , _ dd' 25(—50) 

Tieu ci i cua thau kinh : f =-=-= 50cm = 0,50m 

d + d' 25-50 

Tu so" cua thau kinh : D = - = —-— = 2,0dp 

f 0,50 


Bai toan 3 : BAI TAP VE QUANG HE GHEP 


A - GIAO KHOA TRONG TAM 


a) Ghep hai thau kinh dong true each nhau khoang /: 
Sd do tao anh lien tiep : 

AD (Li) A d ( l 2) 


Vi tri anh A|B| cua vat AB qua thau kinh 0| : d, = 
Vi tri vat A|Bi cua thau kinh 0 2 : d 2 = / - d’i 


d,-f, 


Vi tri anh A 2 B 2 cua vat A|B, qua thau kinh 0 2 : d 2 = — 

d 2 -f 2 

i -- - - 

_ J 1 1 AtBt A->Bi AiBi 

So phong dai anh : k = — 2 = -=k=A--J=J- = k-, .k, 

AB AjB, AB 

b) Ghep hai thau kinh dong true each nhau khoang / = 0 (ghep sat nhau): 

Ap dung cong thtfc thau kinh : — = 4- + — va — = — + — 

1| d, d, f 2 d 2 d 2 

Do / = 0nend , 1 = - d 2 => - + ~ = -L + — 

f, f 2 d 2 d, 

Thau kinh ttfdng dufdng, co tieu cif f dtfdc tinh befi cong thtfc : - = — + — 

* f| h 


Do tu cua thau kinh tiTdng dudng : D = D| + D 2 




B - BAI TAP TRAC NGHIEM 

1- Vat kinh cua mot may anh c6 cau tao gom mot thau kinh hoi tu, tieu ci/ f|, 
dat tru'dc va dong true vdi mot thau kinh phan ky, tieu ci/ f 2 = 18cm. Hai thau 
kinh each nhau 2cm. May dUde htfdng de chup anh cua vat AB d rat xa. AB 
vuong goc vdi quang true cua he va A nhm tren quang true cua he. Biel anh 
ro net nftm each thau kinh phan ki 9cm. Tieu eiT cua thau kinh hoi tu la 

A. 4cm B 6cm C. 8cm D. 10cm 

2 - Vat kinh cua mot may anh co cau tao gom mot thau kinh hoi tu, tieu cit 

ft = 10cm, dat tru'dc va dong true vdi mot thau kinh phan ky. tieu cif f 2 . Hai 

thau kinh each nhau 2cm. May dtfdc htfdng de chup anh cua vat AB d rat xa. 
AB vuong goc vdi quang true cua he va A nam tren quang true cua he.Biet 
anh ro net nam each thau kinh phan ki 18cm. Tieu cvf cua thau kinh phan ky 
la 

A. 5,5cm B. - 14,4cm C. - 22,5cm D. 18cm 

3- Cho hai thau kinh hoi tu Oj va 0 2 , dong true, co tieu ctr lan lurdt f| = 20cm va 
f 2 = i(X:m. Mot vat phang AB diTdc dat vuong goc vdi true chinh cua he, trufdc 
0|, cho anh cuoi cung A 2 B 2 . Tim khoang each gitfa hai thau kinh de do phong 
dai cua anh cuoi cung khong phu thuoc vj tri vat AB. 

A. 10cm B. 2cm C. 0,5cm D.30cm 

4 - Cho hai than kinh dong true Oi, 0 2 each nhau 5cm, co tieu ciT f| = 10cm, 
f 2 = - 5cm. Ket luan nao sau day sai ? 

A. Mot vat dat tru'dc 0| luon luon co mot anh that. 

B. Mol vat dat tru'dc 0| luon luon co do phong dai k khong doi. 

C. He thau kinh tren dude goi la he vo tieu ( khong co tieu diem). 

D. Anh luon cung chieu vdi vat. 

C - DAP AN TRAC NGHIEM 


1- CIiqii dap an : C. 8cm 

Vat d vo cite : di = — > oo => dj’ = f| 
Anh tren phim la anh that: d 2 ’ = 9cm 

d' 2 .fj 9.(-18) _ 


d, = 


d;-f, 9 + i8 


= -6 


l 2 " *2 

d 2 =^-d’i = 2-f|= - 6cm => fj = 8cm 
Chpn dap an : B. - 14,4cm 
Sd do tao anh lien tiep : 

AB - 


(L,) 


AiB, 


O, 

-> <- 




(H 2 ) 


^ 2 ■ 


d? 


a 2 b 2 
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di —> oo => d’p = f| = 10cm 

d 2 = t - d’, =2 - 10 = - 8cm 

d% = 1^ cm 

, d->d 2 -8.18 

f 2 = —=-= -14,4cm 

d 2 + d 2 — 8 + 18 

3- Chon dap an : D. 30cm 
Sd do tao anh lien tiep : 

AD (L|) A r 


A.B’ 


Vi tri anh A|B| : dj = —— 


d,-f, 


Do phong dai anh qua thau kinh f| : k, = 


Vi tri vat AiB. cua thau kinh L->: 


d, -f, 


d, = /- d*, = e- 


d,f| d,n-f,)-if, 


d, -f, 


d, - f. 


Do phong dai anh qua thau kinh f 2 : 


^ _ ~h _ zh _ ~^2(d! - 1| ) 

2 d 2 -f 2 d | (1 — f [) — I f, d,(l-f,-f 2 )-lf, +f,f 2 

d. — f. 2 


Do phong dai anh qua he thong : 

k = k| k 2 =_ — _ 

d,(l -f, - f 2 ) - If, + f,f 2 

D6 nhan thay de k khong phu thuoc dj thi / = f| + f 2 khi do chum tia tcfi song 
song, chum tia 16 song song. He thau kinh nhu' tren goi la he vo tieu. 

Chpn dap an : D. / = 10 + 20 = 30cm 
4 - Chpn dap art: A. mpt vat d£t trutfc Oi luon luon co mot anh that. 

Sd do tao anh lien tiep : 

AD (L|) . A D (L 2 ) a d 


« d.f. lOd, 
Vi tri anh A]Bj : d| = . =-- 


d, — f, d, -10 
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0,25(d, +10) 


Vj in vat A,Bi cua thau kinh L 2 : 

d-. = / - d* i = 5- = () 2 

d,-10 d, - 10 

Vi tri anh A 2 B 2 cua thau kinh L 2 : 

■ d 2 f 2 = -5(d, +10K-5) 25(d,+10) 

2 ~ d 2 ~h -5(d, +10) + 5(d, -10) ~ -100 

Po dj > 0 —> d’ 2 < 0 anh ao 

Vay vat dat trUtfc Oi qua he luon cho mot anh ao. Ket luan A la sai. 

Chon dap an : A. 

D - BAI TAP CO BAN 

1- Cho mot he hai thau kinh L| va L : cung true chinh. L| la thau kinh hoi tu co 
tieu cif fj = 18cm. Thau kinh L 2 dat tai lieu dien sau cua L t . Tren true chinh, 
trutfc L, dat mot diem sang A, each L, la 12cm. 

a) Xac djnh anh Aj cua A qua thau kinh L|. 

b) Xac dinh loai thau kinh (hoi tu hay phan ky) va do tu cua thau kinh L 2 de 
churn sang xuaft phat tu* A, sau khi qua he hai thau kinh trO thanh chum 
sang song song vdi true chinh. Ve hinh minh hoa. 

GIAI 

a) Sd do tao anh lien tiep : 


A 



(Li) _ : 

O. 

-> < -r 

d| 


A] 
> < 
/ 


(L 2 ) 

-> 

0 2 

-> <- 

d 2 d 2 




A 2 


Vi tri anh Aj cua vat A qua thau kinh 0| : 


d 



d,-f. 


b) d 2 = e - d’i = 


12.(18) , . , , , 
=-- = -36cm (anh ao) 

12-18 

18- (- 36) = 54cm 


d ’2 -> 00 => f 2 = d 2 = 54cm = 0,54 m 

=> D 2 =-!- = —— «1.85dp 
2 f 2 0,54 

Vay thau kinh L 2 la thau kinh hoi tu co do tu la l,85dp 
2- Cho hai thau kinh dong true 0|, 0 2 each nhau 5cm, co tieu ct i fj = - 5cm, 
i] = 10cm. 

a) Chtfng minh rang mot vat dat triTdc Oj qua he luon cho mot anh ao. 

b) Mot vat nhd AB dat trutfc 0|, each 0| 20cm. Xac dinh vj tri va so phong 
dai k cua anh. Co nhan xet gi ve k ? 
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Sd do tao anh lien tiep : 

AB - 

<- 


O, 

> <- 


GIAI 

-> AjB i 


(L 2 ) 


o. 


-> «+- 


«+- 


/ 


d? 


A 2 B; 
—+ 


a) Vi tri anh A t B! : d’i = 


d\f\ = ^ 
d ~ f </. - 4 


Vi iri vat AiB, cua thau kinh L 2 : 

d 2 =/-d*,= 5-^=*°^ 
d, + 5 d, + 5 

Vi tri anh A 2 B 2 cua thau kinh L 2 : 

d 2 f 2 _ (lOd, +25)10 


dS = 


(lOd, + 25)10 


d 2 - f 2 


(d, + 5) 


I° d i±25. 10 

d, + 5 


-25 


=>d’ 2 =- 0,4(1 Od, +25) 

Dodi>0=> d’ 2 < 0 anh ao 
Vay vat dat trtfdc 0| qua he luon cho mot anh ao. 
b) Xetd, = 0,2m=>d’ 2 = -0,4(10.20 + 25) = - 90 cm 


( 


K = K, K 2 = 

f 

K = 


( 


a; 


d[ 

x d l J 
^ 0,4 (dj +5)(l0d I +25) 


\ d 2 J 


V d l + 5 


lOd, +25 


= 2~ const Vd, 


3- Cho hai thau kinh cting true chinh dat each nhau mot khoang / = 34cm ; thau 
kinh thtf nhat 0| co tieu ctf f| = - 15cm, thau kinh thtf hai 0 2 co tiei ctf f 2 = 
24cm. Mot vat phdng nho dat vuong goc trtfdcO,, each 0| mot khoang d,. 

1. Xac dinh vj tri va do phong dai cua anh trong trtfdng hdp d t = 30cm. 

2. Xac dinh vi tri vat dj sao cho anh cuo'i cung 1 anh that, each thau kinh thtf 
hai 60cm. 

3. Tim dieu kien ma d| phai thoa man do anh cua vat cho bdi he la ao. 

GIAI 

1. Xac dinh vi tri va do phong dai cua anh : 


Sd do tao anh lin tiep : 


AB 


(L,) 


O, 


-> A|B| 


(L 2 ) 


A,B; 


0 2 

—> 4 - 


>i 


/ 
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Vi tri anh A|B| cua vat AB qua thau kinh Oi : 


d. =- 


d i f, 30.(-15) 


d, -f, 


=-10cm 


30 + 15 

Vi tri vat A|B, cua thau kinh 0 2 : d 2 = / - d', = 34+10 = 44cm 
Vi tri anh A 2 B 2 cua vat AjB, qua thau kinh 0 2 : 


d 2 = 


d ? f. 


44.24 


d, -U 44-24 


= 52,8cm 


So phong dai :K = 


AtB-> A-)B-> A.Bi 


AB 


A,B, 


AB 


d2 

d. 


K = i°.^8.-a4 


30 44 


2. Tinhd, : 


do = - 


d 7 t; 


60.24 


d.-t; 60-24 


= 40cm 


d’, = /- d 2 = 34 - 40 =- 6cm 
d,f, _ -6.(-15) 

J i — 11 —6 + 15 


d, = 


= 9cm 


3. Tim d| de d% < 0 : 

Vi tri anh AiB| cua vat AB qua thau kinh 0| : 
d ' __ M _ d,.(-15) 

1 d,-f, d,+I5 

Vi tri vat A i B | cua thau kinh 0 2 : 

d 2= /_d’,= 34-i±^ = ^il^ 

d j + 15 d, + 15 


Vi tri anh A 2 B 2 ciia vat AiB, qua thau kinh 0 2 : 


d 2 l 2 (49d, +510)24 _ (49d,+510)24 

d J- f ! = (d, + 15X^11“-24) = (25d ' +l50 > 


Do d, > 0 =^> 
h$ D ao. 


d’ 2 > 0 => khong co gia tri no cua dj de anh cua vat cho bdi 


4- Hai thau kinh hoi tu co true chinh trung nhau, co tieu ctT lan ltfcJt li f| = 10cm 
; f 2 = 20cm, dtfdc dat each nhau 45cm. Xac dinh vi tri dat vat AB vuong goc 
true chinh de anh cua A la A 2 trung vefi A. 
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Sd do tao anh lien tiep : 

AB _tll'i 

<- 


o, 

> <- 


GIAI 

-> A|B| 


(L 2 ) 


0 2 

—> <- 


A 2 B 2 


<- 


/ 


Vi trf anh AjB 1 cua vat AB qua thau kinh 0| 

d ' = d - f i = M 10 > 

1 d,-f, d, -10 

Vi tri vat A|B| cua thau kinh 0 2 : 

d, (10) _ 35d, -450 


d ? = /- d\ = 45- 


d, -10 


10 


Vi tri anh A 2 B 2 cua vat A 1 B 1 qua thau kinh 0 2 : 

d 2 f 2 _ (35d, -450)20 (35d,-450)20 


d 2 - 


35d, -450 


15d, -250 


d2 *2 (d, -10)(—— 1 —- 20) 

1 (d,-10) 

Vi anh cua A la A 2 trung vdi A nen A 2 B 2 la ao : d’ 2 = - / - d t 

d 2 - — 5 ' d| .- I - l 50) — = -(45 + d l ) d 2 , +75d, - 1350 = 0 

15d,-250 ' 

=> d| = 15cm hoac d, = - 90cm (loai) 

Vay phai dat vat each thau kinh thu' nhat 15cm. 


, Bai toan 4 : MAT 
A - GIAO KHOA TRONG TAM 
1 - Cau tao ; 

> Ve phiTOng dien quang hoc, mat tifctng difOng vefi mot thau kinh hoi tu 
goi la thau kinh mat. 

> Tieu cif thau kinh mat co the thay doi khi do cong cac mat thuy tinh the 
thay doi. 

> Man ltrdi (vong mac) dong vai tro nhtr mot man anh, Iren vong mac co 
diem vang V va vung lan can rat nhay vdfi anh sang. 

> Khoang each tCr quang tarn cua thau kinh mil den vong mac la khong 
doi. (d’ * 2,2cm) 
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2 - SU dieu tiet cua mat. Diem cite can. Cite vien : 

a) Si 1 dieu tiet cua mat : La suT thay doi tieu cu' cua thau kinh mat de tao 
anh cua vat luon hien ro tren vong mac. 

b) Diem cut can, diem cifc vien : 

> Diem cut can (C c ) : la diem gan nhat nSm tren true cua mat ma mat 
nhin ro diem do khi dieu tiet toi da 

> Diem cut vien (C v ) : la diem xa nhat n&m tren true cua mit ma mat 
nhin ro diem do khi khong dieu tiet (f M;u = OV). Mat khong co tat thi 
C v d vo cut- 

c) Khoang cut can, gidi han nhin r5 cua mat: 

> Khoang ctfc can : la khoang nhin ro ngan nhat (tuf quan tarn cua mat tdi 
diem cut can) D = OC t 

> Gidi han nhin ro cua mat: la khoang each tirdiem cut can tdi diem cut 
vien. 

3 - Goc trong vat va ndng suat phan ly cua mat : 

a) Goc trong vat AB : co dang mot doan thilng dat vuong goc vdi true 
chinh cua mat la goc tao bdi hai tia sang di tur hai dau A va B cua vat 
qua quang tarn O cua mil. 

AB B 

tana = - a ——\ 


b) Nang suat phan ly cua mat la goc trong nho nhat a min ma mat con co 
the phan biet diTdc hai diem A va B. 

1 


3500 


4 - Can thi : 


a) Due diem cua mat can : 

> Diem cut vien (C v ) : O gan mat, each null khoang 2m trd lai. Nhin vat 
dat d diem cut vien, mat khong phai dieu tiet (f mitx ). 

> Diem cut can (C L .) : CJ rat gan mat hdn so vdi mat khong co tat. 

> Can thi la mat khi khong dieu tiet, tieu diem cua thau kinh mat nam 
trufdc vong mac. (f max < OV) 

b) Cdch khcic phuc tat can thi : 

De cbo mil can co the nhin ro diTdc nhtfng vat d xa ma khong dieu tiet 
co hai each giai quyet: 
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* Dung mot thau kinh phan ky sao cho anh cua cac vat 3 vo cut qua kinh 
hien len 3 diem cut vien cua mat. 

Neu kinh deo sat mat thi tieu cl t cua kinh f = — OC v . 

* Phau thuat giac mac lam thay doi tieu cufcua thau kinh mat. 

5 - Vien th\ : 

a) Due diem cua melt vien : 

> Diem cut can (C L ) : d xa mat hdn so vdi mat khong tat (OC t > 25cm). 

> Khi nhin vat 3 vo cifc mat phai dieu tiet. 

> Vien thi la mat khi khong dieu tiet, tieu diem cua than kinh mat nam 
sau vong mac. (f max > OV) 

h) Cdch khde phuc tat. vien thi : De cho mat vien thi cd the nhin ro diTOc 
nhu'ng vat 3 xa ma khong dieu tiet co hai each giai quyet: 

* Dung mot thau kinh hoi tu cd do tu thich hdp deo lrude m^t hay gan sat 
giac mac. 

* Phau thuat giac mac lam thay doi tieu cd cua thau kinh mat. 

6 - Lao thi: 

a) Dae diem cua mat Ido : 

> Diem cifc can (C c ): 3 xa mat hdn so vdi mat khong tat (OC c > 25cm). 

> Khi nhin vat 3 vo ciTe mat khong dieu tiet. 

> Lao thi la tat thong thifcfng cua mat 3 nhu'ng ngudi nhieu tuoi, kha nang 
dieu tiet toi da hi giam do thuy tinh the trd nen edng hdn va cd vong 
yeu di. 

b) Cdch khdephuc tat Ido thi : Tifdng td nhuf ngifdi vien thj. 

7 - Srf hin anh tren vong mac : Sit liru lai hinh anh cua vat trong. vong mac 

trong khoang thdi gian cd 0,1s sau khi anh sang tir vat kieh thich len vong 

mac da mat. 


B - BAI TAP TRAC NGHIEM 

1- Phat bieu nao sau day la chda chinh xac ? Can thi la mat: 

A. co thuy tinh the cd do tu Idn hdn so vdi milt hinh thifdng. 

B. cd diem ci/c can 3 gan ma't hdn so vdi mat hinh thu’dng. 

C. khong nhin ro dlfdc nhu'ng vat 3 xa. 

D. khi khong dieu tiet thi tieu diem cua thuy tinh the n&m trirdc vong mac. 
2 - Goi : 

- O la quang tarn cua the thuy tinh the . 

- V la diem vang tren vong mac. 
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- F la tieu 'eiT cua thuy tinh the. 

Mat co f max > OC v gom : 

A. mat thi/dng. B. can thi. C. mat lao. D. vien thi. 

3 - Goi : 

- O la quang tam cua the thuy tinh the . 

- V la diem vang tren v5ng mac. 

- f la lieu ci/ cua thuy tinh the. 

Mat co do bien thien toi da cua dp tu the thuy tinh the cho bdi - la 


A. mat thtfdng ; mat lao B. can thj ; vien thi 

C. mat lao ; viSn thi D. mat thifcfng ; can thi 

4- Be ngudi vden thi co the nhin ro difdc vat d gan nhif mat thudng, thi phai deo 
loai kinh sao cho khi vat 0 each mat 25cm thi : 

A. anh diTdc tao bdi kinh deo nam trong khoang tif thuy tinh the den diem cufc 
vien sau thiiy tinh the. 

B. anh dutfe tao bdi kinh deo nam tai diem ede can cua mat. 

C anh dtfdc tao bdi Kinh deo nfim tren vong mac. 

D anh cuei cung cua vat qua thuy tinh the se hien ro tren vong mac. 

C - DAP AN TRAC NCHIEM 

1- Ch{m dap an : A. thuy tinh the co do tu ldn hdn so vdi mat binh thirdng. 

2- Chon dap an : I), vien thi. 

3- Chpn dap an : A. mat thudng ; mat lao 

4- Chpn dap an : D . anh cuoi curig cua vat qua thuy tinh the se hien ro tren 
vong mac. 

D - BAI TAP CO BAN 

1 - Mot ngi/di ditng tuoi khi khong deo kinh, mat co diem cifc vien d vo cifc va 
diem cifc can each mat 0,5m. Xac dinh hieu so gitfa dp tu cifc dai va do tu ede 
lieu cua thau kinh mat. Khi deo sat mat kinh so 2 (D = 2diop) ngifdi ay co the 
doc trang sach dat each mat gan nhat bao nhieu ? 

GIAI 

Goi OV la khoang tit quang tam O cua mil den vong mac (OV = const). 

Xdt mit khong dieu tiet (OC v —> co) 


^min 


OC v OV 


X<et mil khi dieu tiet ioi da (OC c = 0,5m) 
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^max 


f . 

1 m in 


oc c ov 


Hieu so gitfa do tu ctfc dai va do tu cifc tieu cua thau kinh mat. 

1 1 


^max ^niin 


OC c oc v 


AD = — - — = 2 
0,5 oo 


Sd do tao anh lien tiep : 

AB _ 

<- 


Kinh 


O, 

-> <- 


-> A|B| 


mat 


O, 


-> <- 


a 2 b 2 


/ 


d? 


d. 


Tieu cif cua kinh deo : f = — = — = 0,5m = 50cm 

D 2 

Xet ngam chtfng d cifc can : d 2 c = OC c = 0,5m = 50cm 
=> d| C = / - d 2 c = 0 -50 = - 50cm 

-50.50 


1 ic 


_ j!jcL = . 

d| C -1 


-50-50 


= 25cm 


Khoang each gan nhat tur trang sach den mit la 25cm. 

2 - Mot thau kinh hoi tu O, co tieu cir 8cm va mot thau kinh phan ky 0 ; , tieu cif 

4cm co chung true chinh, difdc d£t each nhau mot khoang / = 0|0 2 = ^cm. 

a) Chtfng minh rSng mot vat dclt trifdc Cb luon luon co mot anh a>, co do 
phong dai k khong doi. 

b) Mot vat phang, nho AB = 1,5cm, dSt trifdc Oi each 0 2 mot khoing d| = 
96cm. Mat dat sau 0 2 , sat 0 2 va quan sat anh A’B’cua AB qua ic. Tinh 
goc trong vat a va goc trong anh A’B’ doi vdi vj tri ay cua mat. O' do suy 
ra so hoi giac a’/a. 

GIAI 


a) Sd do tao anh lien tiep 
AB _ 


CL,) 


O, 

> <- 


-> AjB| 


(L 2 ) 


o. 




/ 


d 2 


> <- 


d. 


A 2 B 2 


d-, = d|f - 


8d, 


d,-r, d, — 8 

d 2 = t - d’,=4- -^L_ - 


32 


d, -8 


d, -8 
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di=-^ = 

‘ d 2 -f 2 


—4d, -32 
d, -8 
-4d, -32 


.(-4) 


d ] +8 

4 


d, -8 


Vcfi di > 0 =>d’-> < 0 


k = k „ k!= f^ i = = 

d ] d 2 d, -8 16 

Vay so" phong dai k khong phu thuoc d| nghia la k khong doi . 
b ) Goc trong vat: 

AB AB 1,5 , c 1a _ 2 j 

a = tana = —- =-=-= 1,5.10 rad 

OA 0 2 0, -f O,A, 4 + 96 

Goc trong anh a’ : 

d| = 96cm ; d’i = ^ ^ ~ 8,73cm 

d ,-8 96-8 

d 2 = /-d’, = 4 - 8,73 =- 4,73cm 

^ d 2 .f 2 -4,73(-4) + 8 ocn 

d 0 = —=- 7 - =-= 25,9cm 


d 2 -f 2 -4,73 + 4 

, A 2 B 2 |k|.AI 
a ^tana = ■ ■— = J — 1 — 


a 2 b 2 

k .AB 

o 

> 

to 

oa 2 

a’ 

0,029 

a 

1,5.10 “ 2 


25,9 
= 1,93 


«0,029rad 


3 - Mot ngufdi can thi co gidi han nhin ro each mat tif 8 cm den 40cm. 

a) Xac dinh dp bien thicn do tu cua thuy tinh the cua mat ngtfdi nay ttf trang 
thai khong dieu tiet den trang thai dieu tiet toi da. 

b) Ngirdi nay dung gtfdng cau 16m co ban kfnh R = 50cm de soi m&t. Hoi.phai 
dat gifting each m&t bao nhieu de ngtfdi ay thay anh cung chieu khi m&t 
khong dieu tiet. 

GIAI 

a) Goi OV la khoang i\i quang lam O cua mat den vong mac (OV = const). 
Xet mat khong dieu tiet (OC v = 50cm) 

1 1 1 

D m : n —-—-1- 

f niax oc v OV 

Xet mat khi dieu tiet toi da (OC c - 8 cm) 


19 VI u v 


fmin OC c OV 
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Hieu so giffa do tu cifc dai va do tu cut tieu cua thuy tinh the cua mat. 
AD = D Max *-D, 


min 


OC c oc v 


AD =— - 1 — = lOdp 

r\ a r-v * 


0,08 0,40 


b) Sd do tao anh lien tiep : 

(G) 


AB 

<- 


-> A|B| 


(M&t) 


A-.B, 


O, 


O 


-> <- 


-> <- 


-> <- 


/ 


Khong dieu tiet: A, = C v 
=> d 2 v = 40 cm 

=> d’ lv = t - d 2 v = d, v - d 2V = d| V - 40 = x - 40 (vdi x = div) 
f = R : 2 = 40 : 2 = 20cm 
Cong thtfc thau kinh : f (d !V +d’ lv ) = d, v . d’| V 
=> 20(:: + x - 40) = x(x - 40 ) => x 2 - 80x + 800 = 0 
=> x = dj V = 11,7 cm (nhan) ; div = 68,3cm > 40cm (loai) 

Vay phai dat gtfdng each m^t 11,7cm de ngifcJi ay thay anh cung chieu khi 
mil khong dieu tiet. 

4 - Mpt ngufefi mat co tat phai deo kinh co do tu - 2,0dp mdi thay ro cac vat cf xa 
vo cilng. Khi deo kinh sat m&t ngufri do chi doc dude trang sach dat each mat 
it nhat la 25cm. 

a) M^t ngtfdi nay bi tat gi ? 

b) X£c dinh gidi han nhln ro cua ngddi nay khi khong deo kinh. 

GIAI 

a) M^t phai deo kinh phan ky co do tu D = - 2,5dp < 0 mdi thay ro vat d xa 
vo cung ma khong can dieu tiet nen ngudi nay can thi. 

b) Sd do tao anh lien tiep : 


AB 

4- 


Kinh . _ Mat 
—-A,B,- 

o,_ o 


ll 


-> <- 


/ 


-— -> A 2 B 2 

> <-——> 


Khi deo kinh sat m^t ngtfdi do chi doc dude trang sach dat each mat it nhat 
la 25cra => d k = 25cm 

<•,.= d - r 


■j„ f 
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Ma : f k - — = —— = -0,5m = -50cm 

D 2,0 

. 25( —50) 

=> u, =-= -16,7cm 

k 25 + 50 

=> d 2t = /- dV = 0 - (- 16,7) = 16,7cm 

Khi khong mang kinh thi vi tri cifc vien : OC v = \ f K | = 50cm 

Vay gidi han nhin ro vat cua ngifdi nay khi khong deo kinh 
16,7cm—»50cm 


Bai toan 5 : KINH LUP 


A - CIAO KHOA TRONG TAM 


1Dinh nghia : 

> Kinh lup la thau kinh hoi tu dung bo trd cho mat trong viec quan sat cac 
vat nho. No co tac dung lam tang goc trong anh bang each tao ra mot 
anh ao cung chicu, ldn hdn vat va nam trong gidi han nhin ro cua mat. 

> Kinh ! up ddn gian la mot thau kinh hoi tu co tieu cif ng&n cd vai cm. 

2 - Ngdm chifng : 

a) Dinh nghia : Ng&m chifng la qua irinh dieu chinh khoang each tif vat 
den kinh lup de difa anh ao tao bdi kinh lup vao trong gidi han nhin ro 
cua mat. 

b) Ngdm chifng ft diem cifc vien : la dieu chinh de anh cua vat nam d diem 
cifc vien C v cua mat. Doi vdi mat binh thifdng thi ngam chifng d vo cifc 

c) Ngdm chifng d diem cifc can : la dieu chinh de anh cua vat hien len d 
diem cifc can cua ma't. 

3- Soboi gidc cua kinh lup : 

a) Dinh nghia : So boi giac cua kinh lup la ti so giu'a goc trong anh cua 
mot vat qua dung cu do (a) vdi goc trong trife tiep vat do khi vat dat d 

diem cure can cua mat (a u ). G = — ~ 


a, 


tga ( 


b) So bdi gidc cua kinh lup : 

♦ Ngam chifng d vo cifc : G„ = 


OC c 


25(cm) 

♦ So bdi giac thifdng mai: X = G« = —-r —~ 

f(cm) 
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B - BAI TAP TRAC NGHIEM 

1- Kinh lup la : 

A. mot thau kinh hoi tu ho trd cho mat trong viec quan sat cac vat nhcY 

B. mot quang cu bo trd cho mat trong viec quan sat cac vat nho. khi maT nhin 
qua quang cu nay thay anh cua vat du'di goc trong a > a min . 

C. mot quang cu c6 tac dung lam tang goc trong bang each tao ra mot anh ao 
cung chieu, ldn hdn vat. 

D. mot gudng cau lorn bo trd cho mat trong viec quan sat c<1c vat nho, co tac 
dung lam tang goc trong b&ng each tao ra 1 anh ao cung chieu, lefn hdn 


2 - Chon phat bieu chmh xac. 

A. De ngi/di can thi co the nhin ro dude vat d xa ma khong dieu tiet, thi phai 
deo loai kinh sao cho khi vat cf vo cifc thi anh cuoi cung cua vat qua thau 
kinh mat se hien ro tren vong mac. 

B. Kinh lup la mot quang cu co tac dung lam tang goc trong bang each tao ra 
mot anh ao cung chieu, lefn hdn vat. 

C. De mat co the nhin ro v§t d cac khoang each khac nhau thi thuy tinh the 
phai dich chuyen ra xa hay lai gan vonh mac sao cho anh cua vat luon 
nam tren vong mac. 

D. Do boi giac G cua dung cu quang hoc la ti so' gitfa goc trong trtTc tiep vat 
vdi goc trong anh cua vat qua dung cu quang hoc. 

3 - Chon phat bieu chinh xac. 

A. So boi giac G cua kinh lup la ti so gitfa goc trong anh cua vat qua dung cu 
quang hoc vdi goc trong trifc tiep vat. 

B. Vat kinh va thi kinh co tieu ci/ nho, khoang each gitfa chiing cc dinh. 

C. Kinh lup la mot thau kinh hoi tu bo trd cho mat trong vice quan sat cac vat 
nho. 

D. Muon nhin ro vat thi vat phai dat tai diem eire vien C v cua mfit. 

4 - Mot ngufdi dung mot thau kinh hoi tu la mot kinh lup, thi khoang each tir vat 

the den thau kinh phai 

A. ldn hdn f nhufng nho hdn 2f B. bang 2f 

C. ldn hdn 2f nhu’ng nho hdn 4f D. nho hdn mot tieu cuf 

C - DAP AM TRAC NGHIEM 

1- Chon dap an : A. mot thau kinh hoi tu bo trd cho mil trong viec quan sat cac 

vat nho. 
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2 - Chon dap an : A. De ngtfdi can thi c 6 the nhm ro difdc vat d xa ma khong 

dieu tiet, thi phai deo loai kinh sao cho khi vat d vo cifc thi anh cuoi cung 
cua vat qua lhau kinh mat sc hien ro tren vong mac. 

3 _ Chon dap an : C. Kinh lup la mot thau kinh hoi tu bo trd cho mat.trong viec 

quan sat cac vat nho. 

4- Chpn dap an : D. nho hcfn mot tieu cif 

D - BAI TAP CO BAN 

1 - Mot ngudi co mat binh thifdng, co diem cifc can each mat 17,5cm, dung mot 
kinh lup co tieu cif f = 2,5cm de quan sat vat nho. 

a) Tinh pham vi ngam chiTng cua kinh lup trong trifdng help mat dat tai tieu 
diem anh cua kinh. 

b) Tinh so" boi giac khi ngam chifng d vo cifc. 

GIAI 

Sd do tao anh lien tiep: 


AB Kinh lup A|B j Mat A 2 B 2 

"di d7^ d 2 d 2 ’ 


— > ° K <- 


/ 


-> 


O 


a) Xct mat dat tai tieu diem anh cua kinh : (. = f = 2,5cm 

Theo dau bai : OC c = 18cm < d 2 < OC v = co (C t la diem cifc can) 

> Neu ngam chifng d vo cifc : d 2v = oo => d’ , v = f. - oo = -oo 
=> d )v = f = 2,5cm 

> Ngc^m chifng d diem cifc can C c : d 2c = 17,5cm 
=> d’, c = £ - d 2c = 2,5 - 17,5 = -15cm 


d' lc - f -15-2,5 
Pham vi dal m&t each kinh lup tif 2,14cm den 2,5cm 


b) So soi giac khi ng&m chifng cf vo cifc : Goo = 


OC c _ 17,5 
' “ 2,5 


= 1 


2- Mot ngifdi c 6 pham vi thay ro each mat tif 15cm den 80cm, dung mot kinh lup 
co tu so" D de quan sat mot vat. Pham vi dat vat tif 1,765cm den 1,951cm. 

a) Tinh do tu cua kinh lup. 

b) Tinh so* boi giac cua kinh lup khi ngSm chu'ng cf vo cifc. 
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GIAI 


Sd do tao c>nh lien tiep : 


d - 0 K d ' 


Ta co : 15cm < d 2 < 80cm 
Ng&m chimg d diem ciTc can C c : d 2t = 15cm 
=> d’| C = / - 15 = - 15cm (/ = 0) 
d| C = 1,765cm 

a) Tieu cifcua kinh lup ; 

, d lc .<T lc 1.765.(-15) „ „ 1A _ 2 

f = ———— =-= 2 cm = 2.10 in 

d k . + d' k 1,765+ (-15) 

Do tu cua kinh lup : D = - = —-— = 50dp 

f 0,02 

b) So'boi giac khi ng^m chiTng d vo cite : Geo = - ■ - — = -y = 7,5 

3 - a. Mot ngufri can thi co gicfi han nhin ro tiT 10cm den 40cm. Co the sufa tat 
can thi b&ng hai each : 

- Deo kinh Oi de nhin ro nhtfng vat d rat xa ma mat khong phai dieu tiet. 

- Deo kinh 0 2 de nhin ro vat d khoang each gan nhat 25cm nhiT ngtfdi binh 
thitffng. 

Xem kinh dat sat mat. Hay xac dinh : 

- Do tu cua kinh 0| va 0 2 . 

- Khoang thay ro ng^n nhat khi deo kinh 0| va khoang thay ro dai nhat khi 
deo kinh Q 2 . 

b. Ngifdi nhy khong deo kinh va dung kinh lup co do tu D = 20diop de quan 
sat mot vat nho. Quan tarn cua mat trung vdi tieu diem anh cua kinh lup. 
Tinh tieu cif cua kinh lup. 

GIAI 

Sd do tao anh lien tiep : 

At> Kinh . n Mat . D 

AB -> A|B, __:_> A 2 B 2 


a. > Xet vat d rat xa : d| ->oo => d K = f, 

M^t khong phai dieu tiet Aj = C v (diem ciTc vien): 
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2.5 dp 


d 2v = OCv = 40cm = 0.4m 
Ma : d )v = / - d 2v => fi = - d 2v = - 0,4m. 

Do tu cua thau kinh phai deo : D| = — = —— 

f, -0.4 


> Xet vat d gan nhat : d !C = 25cm. Mat dieu tiet toi da A| = C L (diem cut 
can) : d 2c = C)C c = 1 Ocm = 0,1 m 
Ma : d, c =/ - d 2C = 0- 0,1m. 

- Do tu cua thau kinh phai deo : 


D, = 


__ 1 


1 1 AU 

+ -7TT = -6dp 


f 2 die d Ic 0,25 -0.1 


=> h = 


1 


i 


D 2 -6 


« -0,167m = -16.7cm 


- Khoang thay ro ngin nhat khi deo kinh Oj: 

— 10( —40) 


d, c = - 


d, c li 


d IC -f, -10 + 40 


= 13,3cm 


Khoang thay ro dai nhat khi deo kinh 0 2 : 


div — 


= = ~ 4Q( -- 6 ’ 7) = 28,6cm 


d 


v 


f, -40 + 16,7 


b. Tien cif kinh lup : f = — = — = 0,05m = 5cm 

D 20- 

4- Mot ngu'di can thi co diem cut can each mat 10cm, diem cite vi6n each mat 

55cm. 

a) Be nhin thay vat d xa vo cung ma khong phai dieu tiet thi ngu'di do phai 
deo kinh loai gi, co do tu bao nhieu ? Sau khi deo kinh tren, ngu’di do co 
the nhin thay vat dat edeh mdt gan nhat mot khoang bao nhieu ? Kinh coi 
nhtfdiWc deo sdt mit. 

b) Ngu'di do deo kinh va quan sat vat nhd kinh lup co tieu ctf f = 4cm, d trang 
thai khong dieu tiet. Hay tinh so boi giac cua kinh lup. 

GIAI 

a) Scf do tao anh lien tiep : 

Kinh . „ Mat 


AB 

<- 


O, 

-> <- 


-> A|B] 

/ 


O 


-> <- 


A 2 B 2 


Xdt vat d rat xa : di ->oo => d iv = fi 

Mat khong phai dieu tiet A| = C v (diem cut vien): 
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d 2v - OC v = 55cm = 0,55m 
Ma : d v = / - d 2v => fi = - d 2v = - 0,55m. 

So tu cua than kinh phai deo : D, = — = —-— = -l,82dp 

f, -0,55 

Khoang thay ro ngan nhat khi deo kinh O] sat mat: d| C = / - d 2l = - 10cm 


=> d, c - 


d, c f| _ —10(—55) 
d| C — f) -10 + 55 


= 12,2cm 


K vr,/v-,A- • / •> I'Ll' r (OC^) 12,2 - 

b) So boi giac cua kinh lup : Geo =--— =-« 3,1 

f 4 


Bai toan 6 : KINH HIEN VI 
A - GIAO KHOA TRONG TAM 


1 - Dfnh nghia : Kinh hien vi la mot he thong gom hai than kinh hoi tu dat 

dong true co tac dung bo trd cho mdt lam tang goc trong anh cua nhtfng 

vat rat nho. 

2 - Cau tq.o va ngdm chifng : 

a) Cau tao : 

> Vat kinh L| : la thau kinh hoi tu, co tieu cifrat ngan, tao anh that rat ldn 
cua vat can quan sat. 

> Thi kinh L 2 : la.mot thau kinh hoi tu, co tieu ci t ngan, dCing nh \i kinh lup 
de quan sat anh that noi tren. 

> Khoang each gitfa vat kinh va thi kinh khong thay doi. 

b) Ngam chting : Bicu chinh khoang each tif vat den kinh hien vi de anh 
cuoi cung nam trong gidi han nhin ro cua mftt. 

3 - So boi giac cua kinh hien vi: / 7 


j 

X. 

\ F’ 

8 1 

^ _9z 

/ / 

A F, , 

fo, X 

Aj 

X 

~\W 

7f’ 2 


n: 

/ / 
/ 

/ 

/ 

/ 

✓ 

/ 


/ B 2 oo,' 
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A-)Bt A->B-> AiB, AIB | 

tan a = - — = —— 1 = - - 1 ; tan a, 

oa 2 o 2 a 2 0 2 F 2 f 2 

G = i anc L= A i B, , k |G 

tana„ AB f, ' 11 


Xet ngam chiTng d vo ctfc : G*, = Ik i IG 2 ^ = 


8.0C. 


- k| : so phong dai cua anh A|B] qua val kinh. 

- G 2 : so boi giac cua thi kinh. 

- S = F,.F 2 = £ - f i — 1 * 2 ' do dai quang hoc cua kinh hien vi 

- fj. f 2 : tieu ctf cua vat kinh va thi kinh. 

So boi giac cua kinh hien vi ldn htfn rat nhieu so vdi so boi giac cua 
kinh lup. 


B - BAI TAP TRAC NGHIEM 

• • 

1- Chon phat bieu sai. 

A. Kinh hien vi gom vat kinh va thi kinh la cac thau kinh hoi tu, vat kinh va 
thi kinh co tieu c\i nho, khoang each giCfa chung co dinh. 

B. Kinh hip la mot thau kinh hoi tu bo trO cho mat trong vide quan sat cac vat 
nho. 

C. Kinh thien van khuc xa gom 2 thau kinh hoi tu vat kinh co tieu cir ldn, thi 
kinh co tieu cif nho, khoang each giffa chung co the thay doi dhtlc. 

D. Can thi la mat thuy tinh the co do tu ldn hefn so vdi mat binh thiTdng. 

2 - Chon phat bieu chinh xac nhat trong cau sau :Kinh hien vi gom vat kinh va 

thi kinh la cac thau kinh hoi tu: 

A. Vat kinh co tieu cit ldn, thi kinh cd tieu ctf nho, khoang each gifra chung co 
the thay doi diTOc. 

B. Vat kinh va thi kinh cd tieu ci/ nho, khoang each giffa chung cd djnh. 

C. Vat kinh cd lieu ctf nho, thi kinh cd tieu ctf ldn, khoang each gitfa chung co" 
dinh. 

D. Vat kinh va thi kinh co tieu ctf nho, khoang each gitfa chung cd the thay 
doidtfdc. 

3- So boi giac G cua dung cu quang hoc la : 

A. ti so gitfa goc trong trtfc tiep vat vdi goc trong anh cua vat qua dung cu 
quang hoc. 

B. ti so gitfa goc trong anh cua vat qua dung cu quang hoc vdi goc trong trtfc 
tiep vat khi vat dat d diem ctfc can cua mat. 
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C. ti so" giu^a goc trong anh cua vat qua dung cu quang hoc vdi goc trong trtfc 
tiep vat. 

D. ti so" giCfa goc trong anh cua vat qua dung cu quang hoc vdi goc trong trtfc 
tiep vat khi vat dat cf diem ciTc vien cua mat. 

4 - Mot kinh hien vi va mot kinh thien van moi cai deu co hai thau kinh hoi tu. 
Cac phat bieu nao sau day la dung khi ca hai kinh deu dtfdc dieu chinh de 
ngSm chtfng d vo ctfc ? 

A. Anh cuoi cung cua moi kinh deu la anh ao ngtfdc chieu vdi vat. 

B. Khoang each gitfa vat kinh va thi kinh cua ca hai kinh deu b^tng tong cac 
tieu ci i. 

C. Anh cuoi cung cua moi kinh deu nam trong tieu dien cua thi kinh. 

D. Moi kinh deu cho anh trung gian Idn hdn vat va ngude chieu vdi vat. 

C - DAP AN TRAC NGHIEM 

1- ChQii dap an : A. Kinh hien vi gom vat kinh va thi kinh la cac thau kinh hoi 
tu, vat kinh va thi kinh co tieu cif nho, khoang each gitfa chung co dinh. 

2 - Chpn dap an : A. Vat kinh co tieu ctf ldn, thj kinh co lieu ctf nho, khoang 
each gitfa chung co the thay doi dtfdc. 

3- Chpn dap an : C. ti so gitfa goc trong anh cua vat qua dung cu quang hoc vdi 
goc trong trtfc tiep vat. 

4- Chpn dap an : A. Anh cuoi cung cua moi kinh deu la anh ao ngufdc chieu vdi 


D - BAI TAP CO BAN 

1- Mot kinh hien vi gom mot vat kinh Li co tieu ctf fi = 0,5cm va thi kinh L 2 . 
kinh co do dai quang hoc 17,5cm. Ngtfdi quan sat mat khdng bi tat va co 
khoang nhin ro ngin nhat la 20cm. So" boi giac cua anh trong trtfOng hop mat 
ngtfdi quan sat khong dieu tiet la 350. Tinh tieu ctf cua thi kinh L ( va khoang 
each gitfa vat kinh va thi kinh. 

GIAI 

So boi giac cua anh trong trtfdng hdp mat ngtfdi quan sat khong dieu tiet: 




5.0C, 


350 = 


17,5.20 
0 , 51*5 " 


['2 = 2cm 


Khoang each gitfa vat kinh va thi kinh : 
i =S + f, +f 2 = 17,5+ 0,5+ 2 = 20cm 

2- Vat kinh cua mot kinh hien vi hoc sinh co tieu ctf f| = 0,5cm, thj kinh co tieu 
ctf f 2 = 4cm. Hai kinh d$t each nhau mot khoang khong doi I = 14,5cm. Hpc 
sinh m^t khong co tat, dieu chinh kinh de quan sat dtfdc anh cua vat ma 
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khong phai dieu tiet, ihi so hoi giac la 100. Khoang nhin ro ngtln nhat cua hoc 
sinh nay la ban nhieu ? 

GIAI 

Do dai quang hoc kinh hien vi : S = f - f, - f 2 = 14,5 - 0,5 - 3 = 10 cm 
So hoi giac khi ngam chifng 0 vd cifc : 

O ^c/_io.oc c _ inn ' 


0.5.4 


- = 100 => OC c = 20cm 


Vay khoang nhin ro ngan nhat cua hpc sinh nay la 20cm 
3 - Vat kinh va thi kinh cua mot kinh hien vi dtfdc coi nhirhai thau kinh mong, 
cling true chinh, dat each nhau mot khoang / = 15,5cm. Do dai quang hoc 
kinh hien vi 12.5cm thu difdc do phong dai goc G = 250. Biet r&ng ngtfdi nay 
da dicu chinh kinh cho anh cuoi cung d xa vd cung va co khoang thay ro ng^n 
nhat la D = 25cm. Tinh tieu cif cua vat kinh va thi kinh. 

GIAI 

Do dai quang hoc kinh hien vi : 

S = f - f, - i 2 => 12,5 = 15,5 - f, - f 2 
-x> f, + f : = 3 cm ( 1 ) 

So boi giac khi ngam chifng d vo cifc : 

' f|f 2 f|f 2 

=> 10f|f 2 + f, +f 2 = 15,5 (2) 

Ttf(l) va (2), suy ra : f,f 2 = 1,25 (3) 

Ttr(l) va (3), suy ra : l', 2 - 3f, + 1,25 =0 

=> f| = 0,5cm ; f 2 = 2,5cm (loai cap nghiem con lai) 

4- Mot kinh hien vi,vat kinh co tieu cif f| = 0,8cm.Thi kinh co tieu cif f 2 = 2cm. 
Do dai quang hoc cua kinh la 8 = 13,2cm. 

a) Kinh nay da difife dreu chinh de mot ngtfcfi co mat hinh thifcfng quan sat 
vat qua kinh ma khong can phai dieu tiet. Cho D = OC c = 25cm. Vat la 
mot srti toe co dutfng kinh 0,05mm. Tim goc nhin anh. 

b) Mot ngifdi vien thi dat mitt sal thj kinh de quan sat anh cua sdi toe tren khi 
dieu tiet toi da. Xac dinh vi tri dat vat. Cho biet diem cifc can each mat 


50cm. 


Sd do tao anh lien tiep : 


GIAI 


O. d’,. 
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a) Tinh goc nhin anh p qua kinh hien vi : 

.. ... uv n 5.13 13,2.25 

So boi giac khi ngam chifng d vo cite : G K =-=-» 206 


n n P tanp 

Ma : G f , = G a = — =- ; Vdi : tana = 

a tana 


f,f 2 0,8.2 
AB 


OC 


c 


=> tanp = G„. A®. =206.^-^ *0,0412rad 
OC c 25 

b) Khi dieu tiet toi da : A 2 = C c ; d* c = 50cm 
=> d’ 2 c = - die = - 50cm 


d - d ' 2cf2 

U?r — 


-50.2 


d' 2 c-f 2 - 50 - 2 


= 1,923cm 


d’ic = ( -d 2C =16- 1,923 = 14.08cm (Vi i = <5+f, + f 2 = 16cm) 
14,08.0.8 


=> d,r = d ’ ,cf ' 


d ic *i 


14,08-0.8 


= 0.848cm 


Bai toan 7 : KINH THIEN VAN 
A - GIAO KHOA TRONG TAM 

1 - Bfnh nghla : Kinh thien van la dung cu quang hoc bo trd cho mat lam 

tang goc trong anh cua nhtfng vat cf rat xa. 

2 - Cdu tao va each ngam chitng : 

a) Cdu tao kinh thien van khuc xa : 

* Vat kinh : la mot thau kinh hoi tu, co tieu ci S fj ldn. 

* Thj kinh : la mot thau kinh hoi tu, co lieu c\i U nho. 

* Hai thau kinh ghep dong true. Khoang each gitfa van kinh va thi 
kinh thay doi difdc. 

b) Ngdm chitng : Thay doi khoang each 0|0 2 dc anh nam trong gidi han 
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Khi ngctm ehifng d vo cifc, tieu diem anh cua vat kinh trung vdi tieu diem 
vat cua thi kfnh. 

tana 

Cj - - 

tana,, 

\i'- AiBi AiB, fi 

V (ft : tan a —-—- ;tana u = - — suyra: G co = J - 


B - BAI TAP TRAC NGHIEM 

1- Kinh thien van khuc xa gom 2 thau kinh hoi tu : 

A. Vat kinh co tieu ctf nho, thi kinh co tieu cif ldn, khoang each giu^a chung co 
the thay doi duYlc. 

B. Vat kinh co lieu ctf ldn, thi kinh co tieu ctf nho, khoang each gitfa chung co 
the thay doi difdc. 

C. Vat kinh co tieu cuVldn, thi kinh co tieu cif nho, khoang each gift a chung la 
co dinh. 

D. Vat kinh co tieu ciT nho, thi kinh co tieu cu* ldn, khoang each givfa chung la 
co' dinh. 

2 - Khi ngam chifag kinh thien van 6 vo cut thi anh cua thien the cung hien ra d 

vo cut nhif thien the. Vay quan sat bang kinh co ldi gi ? 

A. Anh to hdn vat. 

9 „ K 

B. Anh nhin thay gan hdn vat. 

C. Goc trong anh ldn hdn goc trong vat. 

D. Chi tiet cua anh quan sat nhieu hOn chi tiet cua vat. 

3- Chon phat hicu sai. 

A. Kinh thien van khuc xa gom 2 than kinh hoi tu vat kinh co tieu cif nho, thi 
kinh co tieu cif ldn, khoang each gitfa chiing la co dinh. 

B. Diem gan nhat tren true cua mat ma khi vat dat tai do, anh cua vat nam 
dung tren vong mac cua m3t. 

C. Anh thu dutfc tren phim cua may anh va tren vong mac cua mat co tinh 
chat giong nhau. 

D. Be ngifeii can thi co the nhin ro difdc vat d xa ma khong dieu tiet, thi phai 
deo loai kinh sao cho khi vat d vo ci/c thi mat vien thi la mat khi khong 
dieu tiet thi lieu diem anh cua thiiy tinh the nam sau vong mac. 

4 - Bieu thite so" boi giac cua kinh thien van trong trifdng hdp ngam chifng d vo 

cure la : 
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A. G 


h 

f. 


B. G ro - 


QC c 

U 


C. G 


Ji 


D.G. 


5.QC , 

f.-f. 


Trong do O la quang tarn cua mat ; C t la diem ctfc can ; f 2 ,fi lan Itfdt la tieu 
ci i cua vat kinh va thi kinh ; 8 la do dai quang hoc. 

C- DAP AN TRAC NGHIEM 

1 - Chon dap an : B. Vat kinh co tieu cir ldn, thi kinh co tieu cu' nho, khoang 

each giu’a cliung co the thay doi diTdc. 

2 - ChQii dap an : C. Goc trong anh ldn hdn goc trong vat. 

3 - Chon dap an : A. Kinh thien van khuc xa gom 2 thau kinh hoi tu vat kinh co 

tieu cir nho, thi kinh co tieu ctf ldn, khoang each giffa chung la co dinh. 

4 - Chon dap an : C. G x . - — 

f 2 

Trong do O la quang tarn cua mat; C c la diem ctfc can ; f 2 ,f| lan ltfdt la tieu 
ctf cua vat kinh va thi kinh ; 8 la do dai quang hoe. 

D - BAI TAP C 0 BAN 

1- Vat kinh cua mot kinh thien van la mot thau kinh hoi tu co tieu ctf dai ; thi 
kinh la mot thau kinh hoi tu co tieu ctfng&n. 

a) Mot ngtfdi, co mat khong co tat, dung kinh thien van nay de quan sat Mat 
trang. Ngtfdi ay dieu chinh kinh de khi quan sat mil khong phai dieu tiet. 
Khi do khoang each gitfa vat kinh va thi kinh la 62cm va anh co so boi 
giac la 30. Tinh tieu ctf cua vat kinh va thi kinh. 

b) Goc trong M&t Trang tir Trai Daft la 33’ (V % —!L- rad). Tinh dtfdng kinh 

cua M&t Trang cho bdi vat kinh va goc trong anh Melt Trang qua thi kinh. 

GIAI 

a) De mil quan sat Mat Trang khong dieu tiet ta phai dieu chinh sao cho tieu 
diem anh cua vat kinh trung vdi tieu diem vat cua thi kinh, ttfc : / = f, + 1 2 
Ta co he phtfdng trinh : 


f, + f 2 =62 
Goo = 30 ° 


f 2 = 2cm 
f, = 60 cm 


Vay tieu ci i cua vat kinh la 60cm, thi 
kinh la 2cm. 

b) Tinh dtfdng kinh MSI Trang A|B| va 
goc trong anh M&t Tr&ng p qua thj 
kinh : A|Bj = fj.tana % f,.a 


y 

A ]= 

=F’i 



f 


b; 


V 

t 
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A.B, = 60. 


33 

3500 


- 0,566cm 


„ A,B| 0,566 /v 

P * tga = —-—- - —-— = 0,283rad - 16,2 
f 2 2 

2- Mot kinh thicn van co tieu ctf ihi kinh la f 2 = 4,0cm va tieu cu' vat kinh la 
f, = 100cm 

a) Hai thau kinh phai each nhau ban nhieu khi ngam chifng cF vo cite mot 
thicn the. 

b) Tinh so boi giac cua kinh. 

c) Thicn the can quan sat la Mat Trefi co dtfcfng kinh bieu kien la 32’. Tinh 
dtfcfng kinh cua Mat Trdi qua vat kinh. 

d) Tinh duVfng kinh bieu kien cua anh Mat Trdi. 

GIAI 

So do tao anh lien tiep : 

VK * - TK 


AB 




A.B 


i»i 


A;B'. 


M 


AS 


di Oi d’i d 2 O2 d ’ 2 * 
-> <-> <-> <- 


d 3 O, 

-> <-> 


e 


a) d| = co => d’i = tV= 100cm 

Be ng&m chtifng cf vo ctfc milt khong dicu tiet thi : 

d% - -co ; d 2 = f 2 = 4cm 
=> ( = d’, + d 2 = fi + f 2 = 100 + 4 = 104cm 
Vay hai thau kinh phai each mot khoang l = 104cm 

b) So boi giac cua kinh : G y = — = = 25 

f 2 4 

c) Buftng kinh bieu kien ttfc la lia sang di qua tarn (O]) help voi true chinh 
cua kinh thicn van 1 goc bang 32’ 


a ~ tana = 


A,B, A,B, 


A.O, 


=> A 1 B 1 = a.f, = 


32 

3500 


f. 


. 100 » 0,91cm 


d) Goc trong anh : 

3= tanp= 2^!- = —= 0,2275rad = 13 11 


A,0 2 
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